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INDUSTRIAS DE TUBOS DE ACO
DE FERNANDO PINHO TEIXEIRA, SA




SOMOS
FERPINTA

Com 50 anos de atividade e internacionalizada em mais de

50 paises, a FERPINTA assume-se como empresa lider no

setor da Metalurgia e da Metalomecéanica, destacando-se na
producao e comercializacao de tubos de aco.

Detentora de uma forte presenca global, a FERPINTA encara todos os desafios
do futuro, mantendo-se atenta as rapidas mudancas do mundo atual e suas
oportunidades, crescendo de forma sustentada.
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SOMOS, ORGULHOSAMENTE,
UM GRUPO EMPRESARIAL
DE BASE E PERFIL FAMILIAR.

E nossa missdo garantir a criacdo de valor para as familias que
abracamos: clientes, parceiros, fornecedores e colaboradores, em
todas as areas de negdcio.

Alicercamos 0 nosso crescimento nos valores que defendemos, na qua-
lidade dos nossos produtos e solucdes, na sustentabilidade dos nossos
negdcios e no desenvolvimento do nosso capital humano.
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50.311

ENSAIOS/ANO

110.000

INSPEGAO ESPECIFICA
DE PRODUTO/ANO

17677

CERTIFICADOS DE
INSPEGAO ESPECIFICA

14

PRODUTOS CERTIFICADOS
EM 3 REFERENCIAS

19.454

INSPEGOES DE RECEGAO TECNICA
DE MATERIAIS



CERTIFICAGAO
1S0 9001

1972

CERTIFICATION
1SO 9001

VISAQ

Assumir e consolidar a posicéo de lideranga na &rea onde operamos,
enquanto referéncia global em inovagao e qualidade, prosseguindo

um crescimento sustentado.

PROXIMIDADE
ETICA

TRABALHO

LEALDADE
RESPONSABILIDADE SOCIAL

A QUALIDADE ASSEGURA
A COMPETITIVIDADE
E LIDERANCA

NA FERPINTA, O CONCEITO DE QUALIDADE CONSUBSTANCIA-SE
NA PLENA SATISFAGAO DOS NOSSOS CLIENTES.

Todos os produtos FERPINTA s&o submetidos a rigorosos testes de qualidade: operagdes de inspegao,
medicao e ensaio aplicados ao longo de todo o processo de fabrico, assegurando a conformidade com
as normas aplicaveis, assim como o nivel exigido pelos nossos clientes.

A estreita relacdo entre a FERPINTA e diversos centros externos de investigagéo e desenvolvimento
elevam o patamar de confianga dos nossos clientes e a fiabilidade dos produtos que apresentamos.

Desde a recegdo da matéria-prima até a entrega do produto final, a aposta no desenvolvimento de novos

produtos e solugdes ajustadas as necessidades dos mercados, torna-nos uma referéncia no setor do ago.




INVESTIMENTO
F INOVACAO

Dotada de uma multifacetada equipa técnica, a FERPINTA apostou e inves-
tiu em laboratdrio préprio, assegurando a diferenciagéo e a qualidade dos
servigos prestados. Este laboratdrio estd devidamente equipado para a
realizacdo de todos o0s ensaios prescritos pelo mercado, cumprindo com

os requisitos definidos nas diversas normas aplicaveis.

+ Espectrémetro de emissao dptica - Ensaios de tragao

- Cortadora * Medigao Rugosidade

+ Polidora * Calibragbdes e verificagoes

+ Microscdpio 6tico invertido - Ensaios Gravimétricos e Magnéticos de Revestimento
+ Méaquina de ensaio de tracgao (10 ton) + Ensaios nao destrutivos

+ Maquina de ensaio de tracgao 250kN - Metalografia (Macrografia e Micrografia)

+ Mdquina de ensaio de resisténcia ao choque - Ensaios espectrométricos

- Mdquina de ensaio de dureza - Ensaios de Resisténcia ao Choque

+ Projector de perfis
+ Rugosimetro

+ Equipamento padrao para metrologia dimensional
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Certificada pela Associagdo para
a Certificacao (CERTIF), entidade
acreditada pelo Instituto Portugués
Acreditacdo (IPAC).

A certificagdo assume um papel fundamental no cresci-
mento da FERPINTA. E uma ferramenta de gestdo indis-
pensavel que garante a melhoria de processos, a qualidade
dos produtos e servigos, assente num claro compromisso
com o meio envolvente, com a melhoria continua e na plena
satisfacao dos clientes.

No que respeita a certificacdo de produtos a FERPINTA tem:

+ TUBOS CANALIZAGOES: EN 10255 (Declaragao Conformidade CE)

+ TUBOS ESTRUTURAIS: EN 10219 (Declaragéo Conformidade CE/ Controlo Produgao Fabrica-CPF)
- TUBOS APLICACOES SOB PRESSAO: NP EN 10217-1:2010
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EMPENHADA EM
ACRESCENTAR VALOR
AOS SEUS CLIENTES
E PARCEIROS

APOIO TECNICO

A FERPINTA procura estabelecer, com cada cliente, muito mais do que uma simples relagao
comercial. Estabelecemos relagdes de parceria e de confianga, ativas e duradouras, acres-
centando-lhes valor, através do apoio técnico e de solugdes de produto eficazes, adaptadas

as suas necessidades.

Este suporte e diferenciagdo é garantido por uma equipa multidisciplinar, com elevados conhecimentos
técnicos do produto, complementado por um leque de solugdes tecnoldgicas e de andlise, que permitem
atestar a viabilidade de cada projeto, transformando as questdes de cada cliente em solucdes.

0 know-how técnico, presente em qualquer fase do processo, transforma a FERPINTA numa referén-
cia neste setor, representando, ndo apenas uma vantagem competitiva, mas acima de tudo, um valor

acrescentado para o0s nossos clientes/ parceiros.




QUALIDADE,
AMBIENTE
E ENERGIA

DESENVOLVIMENTO SUSTENTAVEL

A visdo estratégica da FERPINTA ¢ demarcada por decisdes e medidas que promovem, ndo sé o seu
crescimento e desenvolvimento econémico, mas que garantem também uma gest&o socialmente mais
equitativa, ambientalmente mais responsavel, sem comprometer o futuro das geragdes vindouras.

A FERPINTA tem implementado um Sistema de Gest&o Integrado, do qual fazem parte os seguintes

sistemas certificados:

NP EN IS0 9001:2015 - Sistema de Gest&o da Qualidade
NP EN I1SO 14001:2015 - Sistema de Gestdo Ambiental
NP EN IS0 50001:2019 - Sistema de Gestao de Energia

A FERPINTA estad comprometida com a sustentabilidade da sua atividade, sendo a prevencéo da
poluicdo, o uso eficiente de recursos e a minimizacéo da produgao de residuos alguns dos principais
objetivos, com vista a redugdo da sua pegada de carbono.

A aposta na realizagao de acdes de sensibilizagdo e formag&o, nomeadamente nas dreas da qualida-
de, ambiente e energia garantem as competéncias necessdrias a todos os envolvidos e potenciam o

cumprimento dos objetivos propostos.
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CERTIFICADO
SISTEMA DE GESTAQO
DA QUALIDADE

A Qualidade é assumida pela FERPINTA como
um dos seus principais objetivos estratégicos.
Desde 1992 que mantém certificado o seu
Sistema de Gestado da Qualidade, atualmente
de acordo com a Norma NP EN ISO 9001:2015.
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CERTIFICADO
SISTEMA DE GESTAQO
AMBIENTAL

Motivada pelas preocupagdes ambientais a
FERPINTA é certificada, desde 2010, de acordo
com a Norma NP EN ISO 14001:2015.
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CERTIFICADO
SISTEMA DE GESTAQO
DE ENERGIA

Empenhada em adotar praticas e equipa-
mentos que promovam a poupanga e 0 Uso
eficiente da energia, a FERPINTA aposta, desde
2014, na certificacdo de acordo com a norma
NP EN ISO 50001:2019.



Assente em trés pilares: Ambiente, Qualidade e Energia, o Sistema de Gestéo In-
tegrado (SGI) da FERPINTA é uma ferramenta fundamental para a definicao dos
objetivos estratégicos e que pretende, ndo so reforgar aposicéo de lideranca no
mercado ibérico do fabrico de tubos, perfis e formatos, mas também fortalecer a

posicao nos restantes mercados, apresentando um produto de qualidade e uma

estrutura de suporte que garanta total acompanhamento aos nossos clientes.

UM SISTEMA DE GESTAO
ASSENTE EM 3 GRANDES

EIXOS

O envolvimento e a colaboragao de todos é essencial para se atingir os objetivos

FERPINTA

propostos pela Administragcdao da FERPINTA. Assim, através desta Politica de

Gestao, a Administragao:

 Compromete-se a promover a melhoria e diversificagao dos produtos e
servigos, com vista ao aumento da satisfacao dos clientes, excedendo
as suas expetativas;

* Compromete-se a cumprir as obrigagdes de conformidade, sejam elas
de natureza legal ou contratuais;

* Compromete-se a fomentar o principio de melhoria continua, quer na
gestdo da qualidade dos produtos, através da redugdo dos custos rela-
tivos da néo qualidade e prazos de entrega, quer na procura de novos
equipamentos e tecnologias que promovam a sustentabilidade ambiental
e energética da atividade;

- Compromete-se a promover a poupanca e o uso eficiente da energia,
implementando melhorias e tecnologias que incrementem a eficiéncia
energética, revendo os objetivos e metas energéticas sempre que

necessario;

* Compromete-se a adotar métodos e tecnologias que visem prevenir a

poluicdo e proteger o meio ambiente, utilizando os recursos naturais
de uma forma eficaz e garantindo que os produtos FERPINTA s&o

desenvolvidos considerando a perspetiva de ciclo de vida;

- Compromete-se a promover a motivacgdo e participacéo de todos os

colaboradores da empresa, incentivando a capacidade de iniciativa a
todos os niveis de competéncia, encorajando o trabalho em equipa e
apostando na formagao;

*Compromete-se a promover a manutengao e melhoria continua do SGI,

concedendo para o efeito todos os meios (recursos e informagao) neces-
sarios ao seu funcionamento e atualizagao. A politica seréd revista sempre

que esta n&o reflita as orientagdes e intengdes gerais da organizagao.
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P +351.256 411 400 Rua 13 de Julho, n? 295
M +351.965 964 400 3720-011 Carregosa
FERPINTA.PT Oliveira de Azeméis

[ £ Qin} PORTUGAL

TUBO ESTRUTURAL

EN 10219-1/2

Os perfis ocos estruturais sdo uma das solugdes mais versateis
e eficientes no que diz respeito a construgdo metdlica e compo-
sita, ou até em aplicagdes mecanicas. Sdo produzidos segundo
a norma EN 10219-1/2, em inimeras classes de resisténcia, de

acordo com o EC3.

Com os perfis ocos soldados estruturais, torna-se possivel obter:

*Estruturas resistentes com excelente desempenho a compres-
sdo e torsao;

- Estruturas leves e dindmicas;

*Vaos de grande dimensao;

 Menor exposicdo a corrosao e facilidade de manutengao;

' Elevado Ré4cio Resisténcia/Peso;

GAMA DIMENSIONAL

A gama de perfis ocos estruturais da FERPINTA é constituida por
produtos redondos, quadrados e retangulares, soldados longitudi-

nalmente, conformadaos a frio e sem tratamento térmico posterior.

O tubo é fornecido em preto (bruto de laminagem) e encontra-se

disponivel em varias classes de aco.



CARACTERISTICAS DIMENSIONAIS
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Espessura da parede
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D < 406,4mm T <50mm: £10%

T <50mm: £10% T>50mm: £0,5mm
T>50mm: £0,5mm

D >10% e um max. de £2mm

Ovalizacao
(e]

% para perfis com racio
didametro/espessura nao

superior a 100.

Massa linear B
(M) on

0,8% maximo com um minimo

+6% sobre comp. individuais. de 0.5mm.

Comprimento exato
(L) on

Comprimento L (mm) Tolerancia (mm)

T
y
Dimensoes exteriores
(D/B/H) oo
Lados
D <50mm 0,5mm H, B <100mm +1% c/ min. £ 0,5mm
D>50mm :+1%deD 100mm <H, B<200mm  +0,8%
H, B >200mm +0,6%
Esquadria dos lados Torgédo
m] m}
; ul
90° v
L ‘ 1
[t / \ f
90°+1 2mm + 0,5mm/m
Forma dos cantos
m}
: ﬁ Espessura iCcLCc2eR
i T <6mm 116T-24T
7 Z
T 6 <T<10mm §ZOT73‘OT
T>10mm (24T-36T
Rectitude
ono
(o]
; 0,20% do comp. total + 3mm/m
\Z_X’Jf O
‘ L ‘ f 0,15% do comp. total + 3mm/m

—_—

<6000 {4 10mm

> 6000 < 10000 {4+ 15mm

>10000 S+ 5mm + Imm/m

\

Concavidade / Convexidade

m]



TABELA DIMENSIONAL

Perfis Ocos Circulares
EN10219-1/2

/] Espessura Peso Tubos Peso Seccao I - Momento W - Momento i - Raio
¢ (mm) ¢ (Kg/m) : por Atado : por Atado : (cm?) : de Inércia : de Giracao
: : : (Ka) (em?) (cm)
16 £1,50 {0,536 {469 {1508 {0,683 £0,182 {0,515
16 : 2,00 : 0,691 : 469 : 1944 : 0,880 : 0,220 : 0,275 : 0,500
17,2 1,50 0,581 397 1384 0,740 0,230 0,267 0,558
17,2 1,80 0,684 100 410 0,871 0,262 0,304 0,548
17,2 2,00 0,750 397 1787 0,955 0,281 0,326 0,542
19 1,50 0,647 331 1285 0,825 0,318 0,335 0,621
19 2,00 0,838 331 1664 1,068 0,391 0,412 0,605
20 1,50 0,684 331 1358 0,872 0,375 0,375 0,656
20 2,00 0,888 331 1764 1,131 0,464 0,464 0,640
21,3 1,50 0,732 331 1454 0,933 0,460 0,432 0,702
21,3 2,0 0,952 331 1891 1,213 0,571 0,536 0,686
21,3 25 1,159 331 2302 1,477 0,664 0,623 0671
22 15 0,758 331 1505 0,966 0,510 0,464 0,727
22 2,0 0,986 331 1958 1,257 0,635 0,577 0,711
23,5 15 0,814 271 1324 1,037 0,630 0,536 0,780
23,5 2,0 1,060 271 1724 1,351 0,787 0,670 0,763
25 15 0,869 271 1413 1,107 0,768 0,614 0,833
25 2,0 1,134 271 1844 1,445 0,963 0,770 0,816
25 : 2,3 : 1,288 : 271 : 2094 : 1,640 : 1,067 : 0,854 : 0,807
25 2,6 1,436 271 2335 1,830 1,163 0,930 0,797
25 2,9 1,581 271 2571 2,013 1,250 1,000 0,788
26,9 : 15 : 0,940 : 271 : 1528 : 1197 : 0,969 : 0,720 : 0,900
26,9 2,0 1,228 271 1997 1,565 1,220 0,907 0,883
26,9 2,3 1,395 271 2268 1,778 1,356 1,008 0,874
26,9 2,5 1,504 271 2446 1,916 1,441 1,071 0,867
26,9 2,6 1,558 271 2533 1,985 1,482 1,102 0,864
26,9 29 1,716 271 2790 2,187 1,597 1,188 0,855
26,9 3,0 1,768 271 2875 2,253 1,634 1,215 0,852
30 15 1,054 217 1372 1,343 1,367 0,912 1,009
30 : 2,0 : 1,381 : 217 : 1798 : 1,759 : 1,733 : 1,155 : 0,992
30 2,3 1,571 217 2045 2,002 1,933 1,289 0,983
30 2,6 1,757 217 2288 2,238 2,119 1,413 0,973
30 29 1,938 217 2523 2,469 2,293 1,528 0,964
30,0 3,0 1,998 217 2601 2,545 2,347 1,565 0,960

318 15 1121 217 1460 1,428 1,643 1,033 1,073

31,8 120 {1,470 P 217 i 1914 1872 i 2,088 £ 1,313 {1,056



Perfis Ocos Circulares
EN10219-1/2

/] Espessura Peso Tubos Peso Secgao I - Momento W - Momento i - Raio
¢ (mm) ¢ (Kg/m) : por Atado : por Atado ¢ (em?) : de Inércia : de Flexao : de Giragao
: : : : (Kg) :  (cm¥) : Elastico : (cm)
: : : ~(em?) :
318 123 11673 1217 i 2178 2132 2,333 i1,467 1,046
318 ‘ 2,6 ‘ 1,872 ‘ 217 ‘ 2437 ‘ 2,385 ‘ 2,562 ‘ 1,611 ‘ 1,036
31,8 ‘ 29 ‘ 2,067 ‘ 217 ‘ 2691 ‘ 2,633 ‘ 2,777 ‘ 1,746 ‘ 1,027
32 : 15 : 1,128 : 217 : 1469 : 1,437 : 1,675 : 1,047 : 1,080
32 ‘ 2,0 ‘ 1,480 ‘ 217 ‘ 1927 ‘ 1,885 | 2,130 | 1331 | 1,063
32 : 23 : 1,685 : 217 : 2194 : 2,146 : 2,380 : 1,488 : 1,053
32 ‘ 2,6 ‘ 1,885 ‘ 217 ‘ 2454 ‘ 2,401 ‘ 2,615 ‘ 1,634 ‘ 1,044
32 ‘ 2,9 ‘ 2,081 ‘ 217 ‘ 2709 ‘ 2,651 ‘ 2,834 ‘ 1,771 ‘ 1,034
337 : 15 : 1,191 : 127 : 908 : 1,517 : 1,971 : 1170 : 1,140
337 ‘ 2,0 ‘ 1,564 ‘ 127 ‘ 1192 ‘ 1,992 ‘ 2,512 ‘ 1,491 ‘ 1,123
337 ‘ 23 ‘ 1,781 ‘ 127 ‘ 1357 ‘ 2,269 ‘ 2,811 ‘ 1,668 ‘ 1113
337 : 2,5 : 1,924 : 127 : 1466 : 2,450 : 3,001 : 1,781 : 1,107
337 ‘ 2,6 ‘ 1,994 ‘ 127 ‘ 1519 ‘ 2,540 ‘ 3,093 ‘ 1,835 ‘ 1,103
337 ‘ 30 ‘ 2,271 ‘ 127 ‘ 1731 ‘ 2,893 ‘ 3,441 ‘ 2,042 ‘ 1,091
337 : 32 : 2,407 : 127 : 1834 : 3,066 : 3,605 : 2,139 : 1,084
33,7 ‘ 3,6 ‘ 2,672 ‘ 127 ‘ 2036 ‘ 3,404 ‘ 3,910 ‘ 2,321 ‘ 1,072
33,7 ‘ 4 ‘ 2,930 ‘ 127 ‘ 2233 ‘ 3,732 ‘ 4,190 ‘ 2,487 ‘ 1,060
35 ‘ 15 ‘ 1,239 ‘ 169 ‘ 1256 ‘ 1,579 ‘ 2,219 ‘ 1,268 ‘ 1,186
35 | 2,0 | 1,628 | 169 | 1651 | 2,073 | 2,833 | 1,619 | 1,169
35 ‘ 2,3 ‘ 1,855 ‘ 169 ‘ 1881 ‘ 2,363 ‘ 3174 ‘ 1,814 ‘ 1,159
35 ‘ 2,6 ‘ 2,077 ‘ 169 ‘ 2106 ‘ 2,646 ‘ 3,495 ‘ 1,997 ‘ 1,149
35 | 29 | 2,296 | 169 | 2328 | 2,925 ‘ 3,798 ‘ 2,170 ‘ 1,140
35 ‘ 3.2 ‘ 2,510 ‘ 169 ‘ 2545 ‘ 3197 ‘ 4,082 ‘ 2,333 ‘ 1,130
35 ‘ 3,6 ‘ 2,788 ‘ 169 ‘ 2827 ‘ 3,551 ‘ 4,434 ‘ 2,534 ‘ 1117
35 | 4 | 3,058 | 169 | 3101 | 3,896 | 4,757 ‘ 2,719 ‘ 1,105
38 ‘ 15 ‘ 1,350 ‘ 127 ‘ 1029 ‘ 1,720 ‘ 2,869 ‘ 1,510 ‘ 1,292
38 ‘ 2,0 ‘ 1776 ‘ 127 ‘ 1353 ‘ 2,262 ‘ 3,676 ‘ 1,935 ‘ 1,275
38 ‘ 2,3 ‘ 2,025 ‘ 127 ‘ 1543 ‘ 2,580 ‘ 4,127 ‘ 2,172 ‘ 1,265
38 ‘ 2,6 ‘ 2,270 ‘ 127 ‘ 1730 ‘ 2,892 ‘ 4,554 ‘ 2,397 ‘ 1,255
38 ‘ 2,9 ‘ 2,510 ‘ 127 ‘ 1913 ‘ 3,198 ‘ 4,958 ‘ 2,610 ‘ 1,245
38 ‘ 3,2 ‘ 2,746 ‘ 127 ‘ 2092 ‘ 3,498 ‘ 5,341 ‘ 2,811 ‘ 1,236
38 ‘ 36 ‘ 3,054 ‘ 127 ‘ 2327 ‘ 3,891 ‘ 5,818 ‘ 3,062 ‘ 1,223
38 ‘ 4 ‘ 3,354 ‘ 127 ‘ 2556 ‘ 4,273 ‘ 6,259 ‘ 3,294 ‘ 1,210
40 : 15 : 1,424 : 127 : 1085 : 1,814 : 3,367 : 1,683 : 1,362
40 ‘ 2,0 ‘ 1,874 ‘ 127 ‘ 1428 ‘ 2,388 ‘ 4,322 ‘ 2,161 ‘ 1,345
40 | 2,3 | 2,138 | 127 | 1629 | 2,724 | 4,858 | 2,429 | 1,335
40 ‘ 2,6 ‘ 2,398 ‘ 127 ‘ 1827 ‘ 3,055 ‘ 5,367 ‘ 2,684 ‘ 1,325
40 ‘ 2,9 | 2,653 | 127 | 2022 | 3,380 | 5,851 | 2,925 | 1,316

40,0 :30 § 2,737 c127 : 2086 i 3,487 : 6,007 : 3,003 : 1,312



Perfis Ocos Circulares

EN 10219 -1/2

: Espessura

Peso

Tubos

Peso

Seccgao

:1- Momento

: W - Momento

. i - Raio

° : (mm) : (Kg/m) : por Atado : por Atado ¢ (cm?) : de Inércia : de Giragédo
: : : (Kg) : (em?) (cm)
40 132 £ 2,904 L127 £ 2213 £ 3,700 6,310 £ 1,306
40 ‘ 3,6 ‘ 3,232 ‘ 127 ‘ 2463 ‘ 4,117 ‘ 6,885 3,442 ‘ 1,293
40 ‘ 4,0 ‘ 3,551 ‘ 127 ‘ 2706 ‘ 4,524 ‘ 7,419 ‘ 3,710 ‘ 1,281
42 : 15 : 1,498 : 91 : 818 : 1,909 : 3,918 : 1,866 : 1,433
42 ‘ 2,0 ‘ 1,973 ‘ 91 ‘ 1077 ‘ 2,513 ‘ 5,039 ‘ 2,400 ‘ 1,416
42 : 2,3 : 2,252 : 91 : 1230 : 2,869 : 5,670 : 2,700 : 1,406
42 ‘ 2,5 ‘ 2,435 ‘ 91 ‘ 1330 ‘ 3,102 ‘ 6,075 ‘ 2,893 ‘ 1,399
42 ‘ 2,6 ‘ 2,526 ‘ 91 ‘ 1379 ‘ 3,218 ‘ 6,272 ‘ 2,987 ‘ 1,396
42 : 3.0 : 2,885 : 91 : 1575 : 3,676 : 7,030 : 3,347 : 1,383
42 ‘ 32 ‘ 3,062 ‘ 91 ‘ 1672 ‘ 3,901 ‘ 7,390 ‘ 3,519 ‘ 1,376
42 ‘ 36 ‘ 3,409 ‘ 91 ‘ 1861 ‘ 4,343 ‘ 8,075 ‘ 3,845 ‘ 1,364
42 ‘ 4,0 ‘ 3,749 ‘ 91 ‘ 2047 ‘ 4,775 ‘ 8,715 ‘ 4,150 ‘ 1,351
42,4 ‘ 15 ‘ 1,513 ‘ 91 ‘ 826 ‘ 1,927 ‘ 4,036 ‘ 1,904 ‘ 1,447
42,4 ‘ 2,0 ‘ 1,993 ‘ 91 ‘ 1088 ‘ 2,538 ‘ 5,192 ‘ 2,449 ‘ 1,430
42,4 ‘ 2,3 ‘ 2,275 ‘ 91 ‘ 1242 ‘ 2,897 ‘ 5,843 ‘ 2,756 ‘ 1,420
42,4 ‘ 2,5 ‘ 2,460 ‘ 91 ‘ 1343 ‘ 3,134 ‘ 6,261 ‘ 2,953 ‘ 1,413
42,4 ‘ 2,6 ‘ 2,552 ‘ 91 ‘ 1393 ‘ 3,251 ‘ 6,464 ‘ 3,049 ‘ 1,410
42,4 ‘ 3,0 ‘ 2,915 ‘ 91 ‘ 1592 ‘ 3,713 ‘ 1247 ‘ 3,419 ‘ 1,397
42,4 ‘ 3,2 ‘ 3,094 ‘ 91 ‘ 1689 ‘ 3,941 ‘ 7,620 ‘ 3,594 ‘ 1,391
42,4 ‘ 36 ‘ 3,445 ‘ 91 ‘ 1881 ‘ 4,388 ‘ 8,329 ‘ 3,929 ‘ 1,378
42,4 ‘ 4,0 ‘ 3,788 ‘ 91 ‘ 2068 ‘ 4,825 ‘ 8,991 ‘ 4,241 ‘ 1,365
44,5 ‘ 15 ‘ 1,591 ‘ 91 ‘ 869 ‘ 2,026 ‘ 4,689 ‘ 2,107 ‘ 1,521
44,5 : 2,0 : 2,096 : 91 : 1144 : 2,670 : 6,043 : 2,716 : 1,504
44,5 ‘ 2,3 ‘ 2,394 ‘ 91 ‘ 1307 ‘ 3,049 ‘ 6,808 ‘ 3,060 ‘ 1,494
44,5 ‘ 2,6 ‘ 2,687 ‘ 91 ‘ 1467 ‘ 3,422 ‘ 7,540 ‘ 3,389 ‘ 1,484
44,5 : 29 : 2,975 : 91 : 1624 : 3,790 : 8,238 : 3,703 : 1,474
44,5 ‘ 3,2 ‘ 3,259 ‘ 91 ‘ 1779 ‘ 4,152 ‘ 8,906 ‘ 4,002 ‘ 1,465
44,5 ‘ 3,6 ‘ 3,631 ‘ 91 ‘ 1983 ‘ 4,626 ‘ 9,747 ‘ 4,381 ‘ 1,452
44,5 ‘ 4,0 ‘ 3,995 ‘ 91 ‘ 2181 ‘ 5,089 ‘ 10,537 ‘ 4,736 ‘ 1,439
45 ‘ 15 ‘ 1,609 ‘ 91 ‘ 879 ‘ 2,050 ‘ 4,854 ‘ 2,158 ‘ 1,539
45 ‘ 2,0 ‘ 2121 ‘ 91 ‘ 1158 ‘ 2,702 ‘ 6,258 ‘ 2,781 ‘ 1,522
45 ‘ 2,3 ‘ 2,422 ‘ 91 ‘ 1322 ‘ 3,085 ‘ 7,052 ‘ 3134 ‘ 1,512
45 ‘ 2,6 ‘ 2,719 ‘ 91 ‘ 1485 ‘ 3,463 ‘ 7,812 ‘ 3,472 ‘ 1,502
45 : 29 : 3,011 : 91 : 1644 : 3,836 : 8,538 : 3,795 : 1,492
45,0 ‘ 3,0 ‘ 3,107 ‘ 91 ‘ 1696 ‘ 3,958 ‘ 8,773 ‘ 3,899 ‘ 1,489
45,0 ‘ 32 ‘ 3,299 ‘ 91 ‘ 1801 ‘ 4,202 ‘ 9,232 ‘ 4,103 ‘ 1,482
45,0 ‘ 3,6 ‘ 3,676 ‘ 91 ‘ 2007 ‘ 4,682 ‘ 10,107 ‘ 4,492 ‘ 1,469
45,0 ‘ 4,0 ‘ 4,044 ‘ 91 ‘ 2208 ‘ 5,152 ‘ 10,929 ‘ 4,857 ‘ 1,456
48,3 i 15 : 1,731 (91 i 945 £ 2,205 6,044 £ 2,503 i 1,655



Perfis Ocos Circulares
EN10219-1/2

/] Espessura Peso Tubos Peso Secgao I - Momento W - Momento i - Raio
¢ (mm) ¢ (Kg/m) : por Atado : por Atado ¢ (em?) : de Inércia : de Flexao : de Giragao
: : : : (Kg) :  (cm¥) : Elastico : (cm)
: : : : (em?) :
48,3 120 £2,284 ‘91 1247 £2,909 £ 7,810 £3,234 1,638
48,3 ‘ 2,3 ‘ 2,609 ‘ 91 ‘ 1425 ‘ 3,324 ‘ 8,813 ‘ 3,649 ‘ 1,628
48,3 ‘ 2,5 ‘ 2,824 ‘ 91 ‘ 1542 ‘ 3,597 ‘ 9,460 ‘ 3917 ‘ 1,622
48,3 : 2,6 : 2,930 : 91 : 1600 : 3,733 : 9,777 : 4,048 : 1,618
48,3 ‘ 2,9 ‘ 3,247 ‘ 91 ‘ 1773 ‘ 4,136 ‘ 10,700 ‘ 4,431 ‘ 1,608
48,3 : 30 : 3,351 : 91 : 1830 : 4,269 : 11,000 : 4,555 : 1,605
48,3 ‘ 3,2 ‘ 3,559 ‘ 91 ‘ 1943 ‘ 4,534 ‘ 11,586 ‘ 4,797 ‘ 1,599
48,3 | 36 | 3,969 | 91 | 2167 | 5,055 | 12,708 | 5262 | 1,586
48,3 ‘ 4,0 ‘ 4,370 ‘ 91 ‘ 2386 ‘ 5,567 ‘ 13,768 ‘ 5,701 ‘ 1,573
48,3 ‘ 4,5 ‘ 4,861 ‘ 91 ‘ 2654 ‘ 6,192 ‘ 15,006 ‘ 6,214 ‘ 1,557
48,3 | 50 | 5,339 | 91 | 2915 | 6,802 | 16,153 | 6,689 | 1,541
50,0 ‘ 15 ‘ 1,794 ‘ 91 ‘ 980 ‘ 2,286 ‘ 6,727 ‘ 2,691 ‘ 1,716
50,0 ‘ 2,0 ‘ 2,368 ‘ 91 ‘ 1293 ‘ 3,016 ‘ 8,701 ‘ 3,480 ‘ 1,699
50,0 | 2,3 | 2,706 | 91 | 1477 | 3,447 | 9,825 | 3,930 | 1,688
50,0 ‘ 2,6 ‘ 3,039 ‘ 91 ‘ 1659 ‘ 3,872 ‘ 10,906 ‘ 4,362 ‘ 1,678
50,0 | 29 | 3,369 | 91 | 1839 | 4,291 ‘ 11,944 ‘ 4,778 ‘ 1,668
50,0 ‘ 3,0 ‘ 3477 ‘ 91 ‘ 1898 ‘ 4,430 ‘ 12,281 ‘ 4,912 ‘ 1,665
50,0 ‘ 3,2 ‘ 3,693 ‘ 91 ‘ 2016 ‘ 4,705 ‘ 12,941 ‘ 5176 ‘ 1,658
50,0 | 36 | 4,119 | 91 | 2249 | 5,248 | 14,208 | 5683 | 1,645
50,0 ‘ 4,0 ‘ 4,538 ‘ 91 ‘ 2478 ‘ 5,781 ‘ 15,405 ‘ 6,162 ‘ 1,632
50,8 ‘ 15 ‘ 1,824 ‘ 91 ‘ 996 ‘ 2,323 ‘ 7,065 ‘ 2,781 ‘ 1,744
50,8 | 2,0 | 2,407 | 91 | 1314 | 3,066 | 9,143 ‘ 3,600 ‘ 1,727
50,8 ‘ 2,3 ‘ 2,751 ‘ 91 ‘ 1502 ‘ 3,504 ‘ 10,327 ‘ 4,066 ‘ 1,717
50,8 ‘ 2,6 ‘ 3,091 ‘ 91 ‘ 1688 ‘ 3,937 ‘ 11,467 ‘ 4,514 ‘ 1,707
50,8 ‘ 29 ‘ 3,426 ‘ 91 ‘ 1871 ‘ 4,364 ‘ 12,562 ‘ 4,946 ‘ 1,697
50,8 : 32 : 3,756 : 91 : 2051 : 4,785 : 13,614 : 5,360 : 1,687
50,8 | 36 | 4,190 | 91 | 2288 | 5,338 | 14,952 | 5,887 ‘ 1,674
50,8 ‘ 4,0 ‘ 4,617 ‘ 91 ‘ 2521 ‘ 5,881 ‘ 16,219 ‘ 6,385 ‘ 1,661
50,8 ‘ 4,5 ‘ 5138 ‘ 91 ‘ 2805 ‘ 6,546 ‘ 17,705 ‘ 6,971 ‘ 1,645
50,8 ‘ 50 ‘ 5,647 ‘ 91 ‘ 3083 ‘ 7194 ‘ 19,088 ‘ 7,515 ‘ 1,629
50,8 ‘ 6,0 ‘ 6,629 ‘ 91 ‘ 3619 ‘ 8,445 ‘ 21,566 ‘ 8,490 ‘ 1,598
55,0 ‘ 15 ‘ 1,979 ‘ 61 ‘ 724 ‘ 2,521 ‘ 9,027 ‘ 3,283 ‘ 1,892
55,0 | 2,0 | 2,614 | 61 | 957 | 3,330 | 11,709 | 4,258 | 1,875
55,0 ‘ 2,3 ‘ 2,989 ‘ 61 ‘ 1094 ‘ 3,808 ‘ 13,245 ‘ 4,816 ‘ 1,865
55,0 | 2,6 | 3,360 | 61 | 1230 | 4,280 | 14,726 | 5,355 | 1,855
55,0 ‘ 29 ‘ 3,726 ‘ 61 ‘ 1364 ‘ 4,747 ‘ 16,155 ‘ 5,875 ‘ 1,845
55,0 ‘ 3.0 ‘ 3,847 ‘ 61 ‘ 1408 ‘ 4,901 ‘ 16,620 ‘ 6,044 ‘ 1,842
55,0 | 32 | 4,088 | 61 | 1496 | 5208 | 17,533 | 6,376 | 1,835

55,0 i 36 i 4,563 i 61 : 1670 : 5,813 19,292 : 7,015 01,822



Perfis Ocos Circulares

EN 10219 -1/2

: Espessura

Peso

Tubos

Peso

Seccgao

:1- Momento

: W - Momento

. i - Raio

° : (mm) : (Kg/m) : por Atado : por Atado ¢ (cm?) : de Inércia : de Giragédo
: : : (Kg) : (em?) (cm)
55,0 140 : 5,031 L 61 £ 1841 : 6,409 £ 20,965 £ 1,809
57,0 ‘ 15 ‘ 2,053 ‘ 61 ‘ 751 ‘ 2,615 ‘ 10,077 3,536 ‘ 1,963
57,0 ‘ 2,0 ‘ 2,713 ‘ 61 ‘ 993 ‘ 3,456 ‘ 13,084 ‘ 4,591 ‘ 1,946
57,0 ‘ 2,3 ‘ 3,103 ‘ 61 ‘ 1136 ‘ 3,952 ‘ 14,809 ‘ 5,196 ‘ 1,936
57,0 ‘ 2,6 ‘ 3,488 ‘ 61 ‘ 1277 ‘ 4,443 ‘ 16,475 ‘ 5,781 ‘ 1,926
57,0 : 2,9 : 3,869 : 61 : 1416 : 4,929 : 18,084 : 6,345 : 1,915
57,0 ‘ 3,0 ‘ 3,995 ‘ 61 ‘ 1462 ‘ 5,089 ‘ 18,608 ‘ 6,529 ‘ 1,912
57,0 ‘ 3,2 ‘ 4,246 ‘ 61 ‘ 1554 ‘ 5,409 ‘ 19,638 ‘ 6,890 ‘ 1,905
57,0 ‘ 36 ‘ 4,741 ‘ 61 ‘ 1735 ‘ 6,039 ‘ 21,625 ‘ 7,588 ‘ 1,892
57,0 ‘ 4,0 ‘ 5,228 ‘ 61 ‘ 1913 ‘ 6,660 ‘ 23,519 ‘ 8,252 ‘ 1,879
60,3 ‘ 15 ‘ 2,175 ‘ 61 ‘ 796 ‘ 2,771 ‘ 11,983 ‘ 3,974 ‘ 2,080
60,3 ‘ 2,0 ‘ 2,876 ‘ 61 ‘ 1053 ‘ 3,663 ‘ 15,581 ‘ 5,168 ‘ 2,062
60,3 ‘ 2,3 ‘ 3,290 ‘ 61 ‘ 1204 ‘ 4,191 ‘ 17,650 ‘ 5,854 ‘ 2,052
60,3 ‘ 2,5 ‘ 3,564 ‘ 61 ‘ 1304 ‘ 4,540 ‘ 18,993 ‘ 6,300 ‘ 2,045
60,3 ‘ 2,6 ‘ 3,700 ‘ 61 ‘ 1354 ‘ 4,713 ‘ 19,654 ‘ 6,519 ‘ 2,042
60,3 ‘ 29 ‘ 4,105 ‘ 61 ‘ 1502 ‘ 5,229 ‘ 21,592 ‘ 7162 ‘ 2,032
60,3 ‘ 3,0 ‘ 4,239 ‘ 61 ‘ 1551 ‘ 5,400 ‘ 22,225 ‘ 7,371 ‘ 2,029
60,3 ‘ 3,2 ‘ 4,506 ‘ 61 ‘ 1649 ‘ 5,740 ‘ 23,468 ‘ 7,784 ‘ 2,022
60,3 ‘ 3,6 ‘ 5,034 ‘ 61 ‘ 1842 ‘ 6,413 ‘ 25,874 ‘ 8,582 ‘ 2,009
60,3 ‘ 4,0 ‘ 5,554 ‘ 61 ‘ 2033 ‘ 7,075 ‘ 28,173 ‘ 9,344 ‘ 1,996
60,3 ‘ 4,5 ‘ 6,193 ‘ 61 ‘ 2267 ‘ 7,889 ‘ 30,902 ‘ 10,250 ‘ 1,979
60,3 ‘ 50 ‘ 6,819 ‘ 61 ‘ 2496 ‘ 8,687 ‘ 33,477 ‘ 11,103 ‘ 1,963
60,3 ‘ 6,0 ‘ 8,035 ‘ 61 ‘ 2941 ‘ 10,235 ‘ 38,184 ‘ 12,665 ‘ 1,931
60,3 ‘ 6,3 ‘ 8,390 ‘ 61 ‘ 3071 ‘ 10,688 ‘ 39,487 ‘ 13,097 ‘ 1,922
60,3 ‘ 8,0 ‘ 10,318 ‘ 61 ‘ 3776 ‘ 13,144 ‘ 45,994 ‘ 15,255 ‘ 1,871
63,5 ‘ 15 ‘ 2,294 ‘ 37 ‘ 509 ‘ 2,922 ‘ 14,047 ‘ 4,424 ‘ 2,193
63,5 ‘ 2,0 ‘ 3,033 ‘ 37 ‘ 673 ‘ 3,864 ‘ 18,288 ‘ 5,760 ‘ 2,176
63,5 ‘ 2,3 ‘ 3,471 ‘ 37 ‘ 771 ‘ 4,422 ‘ 20,733 ‘ 6,530 ‘ 2,165
63,5 ‘ 2,6 ‘ 3,905 ‘ 37 ‘ 867 ‘ 4,974 ‘ 23,103 ‘ 7277 ‘ 2,155
63,5 ‘ 29 ‘ 4,334 ‘ 37 ‘ 962 ‘ 5,521 ‘ 25,402 ‘ 8,001 ‘ 2,145
63,5 ‘ 3,2 ‘ 4,759 ‘ 37 ‘ 1056 ‘ 6,062 ‘ 27,630 ‘ 8,702 ‘ 2,135
63,5 ‘ 36 ‘ 5,318 ‘ 37 ‘ 1181 ‘ 6,775 ‘ 30,494 ‘ 9,604 ‘ 2122
63,5 ‘ 4,0 ‘ 5,869 ‘ 37 ‘ 1303 ‘ 1,477 ‘ 33,238 ‘ 10,469 ‘ 2,108
63,5 ‘ 4,5 ‘ 6,548 ‘ 37 ‘ 1454 ‘ 8,341 ‘ 36,505 ‘ 11,498 ‘ 2,092
63,5 ‘ 50 ‘ 7,213 ‘ 37 ‘ 1601 ‘ 9,189 ‘ 39,597 ‘ 12,471 ‘ 2,076
63,5 ‘ 6,0 ‘ 8,508 ‘ 37 ‘ 1889 ‘ 10,838 ‘ 45,281 ‘ 14,262 ‘ 2,044
63,5 ‘ 6,3 ‘ 8,887 ‘ 37 ‘ 1973 ‘ 11,321 ‘ 46,862 ‘ 14,760 ‘ 2,035
63,5 ‘ 8,0 ‘ 10,950 ‘ 37 ‘ 2431 ‘ 13,949 ‘ 54,823 ‘ 17,267 ‘ 1,983
65,0 i 15 £ 2,349 § 37 : 521 £ 2,992 £ 15,001 i 4,643 i 2,246



Perfis Ocos Circulares
EN10219-1/2

/] Espessura Peso Tubos Peso Secgao I - Momento W - Momento i - Raio
¢ (mm) ¢ (Kg/m) : por Atado : por Atado ¢ (em?) : de Inércia : de Flexao : de Giragao
: : : : (Kg) :  (cm¥) : Elastico : (cm)
: : : : (em?) :
65,0 120 3107 37 £ 690 :3,958 £19,658 £ 6,049 £2,229
65,0 ‘ 2,3 ‘ 3,556 ‘ 37 ‘ 789 ‘ 4,530 ‘ 22,293 ‘ 6,859 ‘ 2,218
65,0 ‘ 2,6 ‘ 4,001 ‘ 37 ‘ 888 ‘ 5,097 ‘ 24,851 ‘ 7,646 ‘ 2,208
65,0 ‘ 29 ‘ 4,441 ‘ 37 ‘ 986 ‘ 5,658 ‘ 27,332 ‘ 8,410 ‘ 2,198
65,0 | 32 | 4,877 | 37 | 1083 | 6,213 ‘ 29,740 ‘ 9,151 ‘ 2,188
65,0 ‘ 3,6 ‘ 5,451 ‘ 37 ‘ 1210 ‘ 6,944 ‘ 32,837 ‘ 10,104 ‘ 2,175
65,0 ‘ 4,0 ‘ 6,017 ‘ 37 ‘ 1336 ‘ 7,665 ‘ 35,807 ‘ 11,018 ‘ 2,161
65,0 ‘ 4,5 ‘ 6,714 ‘ 37 ‘ 1491 ‘ 8,553 ‘ 39,349 ‘ 12,107 ‘ 2,145
65,0 ‘ 50 ‘ 7,398 ‘ 37 ‘ 1642 ‘ 9,425 ‘ 42,706 ‘ 13,140 ‘ 2,129
65,0 ‘ 6,0 ‘ 8,730 ‘ 37 ‘ 1938 ‘ 11,121 ‘ 48,892 ‘ 15,044 ‘ 2,097
65,0 | 6,3 | 9,120 | 37 | 2025 | 11,618 | 50,616 ‘ 15,574 ‘ 2,087
65,0 ‘ 8,0 ‘ 11,246 ‘ 37 ‘ 2497 ‘ 14,326 ‘ 59,326 ‘ 18,254 ‘ 2,035
70,0 ‘ 15 ‘ 2,534 ‘ 37 ‘ 563 ‘ 3,228 ‘ 18,942 ‘ 5,412 ‘ 2,422
70,0 ‘ 2,0 ‘ 3,354 ‘ 37 ‘ 745 ‘ 4,273 ‘ 24,717 ‘ 7,062 ‘ 2,405
70,0 : 2,3 : 3,840 : 37 : 852 : 4,892 : 28,058 : 8,017 : 2,395
70,0 | 2,6 | 4,322 | 37 | 959 | 5,505 | 31,308 | 8,945 | 2,385
70,0 ‘ 2,9 ‘ 4,799 ‘ 37 ‘ 1065 ‘ 6,113 ‘ 34,470 ‘ 9,848 ‘ 2,375
70,0 ‘ 3,0 ‘ 4,957 ‘ 37 ‘ 1100 ‘ 6,315 ‘ 35,504 ‘ 10,144 ‘ 2,371
70,0 ‘ 3,2 ‘ 5,272 ‘ 37 ‘ 1170 ‘ 6,715 ‘ 37,543 ‘ 10,727 ‘ 2,364
70,0 : 36 : 5,895 : 37 : 1309 : 7,510 : 41,509 : 11,860 : 2,351
70,0 ‘ 4,0 ‘ 6,511 ‘ 37 ‘ 1445 ‘ 8,294 ‘ 45,326 ‘ 12,950 ‘ 2,338
70,0 ‘ 4,5 ‘ 7,269 ‘ 37 ‘ 1614 ‘ 9,260 ‘ 49,893 ‘ 14,255 ‘ 2,321
70,0 ‘ 50 ‘ 8,015 ‘ 37 ‘ 1779 ‘ 10,210 ‘ 54,242 ‘ 15,498 ‘ 2,305
70,0 ‘ 6,0 ‘ 9,470 ‘ 37 ‘ 2102 ‘ 12,064 ‘ 62,309 ‘ 17,803 ‘ 2,273
70,0 | 6,3 | 9,897 | 37 | 2197 | 12,608 ‘ 64,572 ‘ 18,449 ‘ 2,263
70,0 ‘ 8,0 ‘ 12,232 ‘ 37 ‘ 2716 ‘ 15,582 ‘ 76,120 ‘ 21,748 ‘ 2,210
76,1 ‘ 15 ‘ 2,760 | 37 | 613 | 3,515 | 24,465 | 6,430 | 2,638
76,1 ‘ 2,0 ‘ 3,655 ‘ 37 ‘ 811 ‘ 4,656 ‘ 31,979 ‘ 8,404 ‘ 2,621
76,1 ‘ 2,3 ‘ 4,186 ‘ 37 ‘ 929 ‘ 5,333 ‘ 36,339 ‘ 9,550 ‘ 2,610
76,1 | 25 | 4,538 | 37 | 1007 | 5,781 | 39,186 | 10,299 | 2,604
76,1 ‘ 2,6 ‘ 4,713 ‘ 37 ‘ 1046 ‘ 6,004 ‘ 40,592 ‘ 10,668 ‘ 2,600
76,1 ‘ 29 ‘ 5,235 ‘ 37 ‘ 1162 ‘ 6,669 ‘ 44,738 ‘ 11,758 ‘ 2,590
76,1 | 30 | 5,408 | 37 | 1201 | 6,890 | 46,096 | 12,115 | 2,587
76,1 ‘ 32 ‘ 5,753 ‘ 37 ‘ 1277 ‘ 7,329 ‘ 48,779 ‘ 12,820 ‘ 2,580
76,1 | 36 | 6,437 | 37 | 1429 | 8,200 | 54,006 | 14,194 | 2,566
76,1 ‘ 4,0 ‘ 7112 ‘ 37 ‘ 1579 ‘ 9,060 ‘ 59,055 ‘ 15,520 ‘ 2,553
76,1 ‘ 4,5 ‘ 7,946 ‘ 37 ‘ 1764 ‘ 10,122 ‘ 65,121 ‘ 17,115 ‘ 2,536
76,1 ‘ 50 | 8,767 | 37 | 1946 | 11,168 | 70,922 | 18,639 | 2,520

76,1 : 60 10,373 : 37 : 2303 013,214 : 81,759 i 21,487 2,487



Perfis Ocos Circulares

EN 10219 -1/2

: Espessura

Peso

Tubos

Peso

Seccgao

:1- Momento

: W - Momento

. i - Raio

° : (mm) : (Kg/m) : por Atado : por Atado ¢ (cm?) : de Inércia : de Giragédo
: : : (Kg) : (em?) (cm)
76,1 16,3 £ 10,845 Y : 2408 £ 13,815 : 84,818 £ 22,291 $ 2,478
76,1 ‘ 8 ‘ 13,436 ‘ 37 ‘ 2983 ‘ 17,115 ‘ 100,587 ‘ 26,436 ‘ 2,424
80 ‘ 15 ‘ 2,904 ‘ 37 ‘ 645 ‘ 3,699 ‘ 28,505 ‘ 7,126 ‘ 2,776
80 ‘ 2 ‘ 3,847 ‘ 37 ‘ 854 ‘ 4,901 ‘ 37,296 ‘ 9,324 ‘ 2,759
80 ‘ 2,3 ‘ 4,407 ‘ 37 ‘ 978 ‘ 5,614 ‘ 42,406 ‘ 10,602 ‘ 2,748
80 : 2,6 : 4,963 : 37 : 1102 : 6,322 : 47,396 : 11,849 : 2,738
80 ‘ 29 ‘ 5,514 ‘ 37 ‘ 1224 ‘ 7,024 ‘ 52,268 ‘ 13,067 ‘ 2,728
80,0 ‘ 3.0 ‘ 5,697 ‘ 37 ‘ 1265 ‘ 7,257 ‘ 53,866 ‘ 13,466 ‘ 2,724
80,0 ‘ 3.2 ‘ 6,061 ‘ 37 ‘ 1346 ‘ 7,721 ‘ 57,023 ‘ 14,256 ‘ 2,718
80,0 ‘ 36 ‘ 6,783 ‘ 37 ‘ 1506 ‘ 8,641 ‘ 63,184 ‘ 15,796 ‘ 2,704
80,0 ‘ 4,0 ‘ 7,497 ‘ 37 ‘ 1664 ‘ 9,550 ‘ 69,145 ‘ 17,286 ‘ 2,691
82,5 ‘ 15 ‘ 2,996 ‘ 37 ‘ 665 ‘ 3,817 ‘ 31,315 ‘ 7,592 ‘ 2,864
82,5 ‘ 2,0 ‘ 3,971 ‘ 37 ‘ 882 ‘ 5,058 ‘ 40,996 ‘ 9,939 ‘ 2,847
82,5 ‘ 2,3 ‘ 4,549 ‘ 37 ‘ 1010 ‘ 5,795 ‘ 46,630 ‘ 11,304 ‘ 2,837
82,5 ‘ 2,6 ‘ 5123 ‘ 37 ‘ 1137 ‘ 6,526 ‘ 52,135 ‘ 12,639 ‘ 2,826
82,5 ‘ 29 ‘ 5,693 ‘ 37 ‘ 1264 ‘ 7,252 ‘ 57,514 ‘ 13,943 ‘ 2,816
82,5 ‘ 32 ‘ 6,258 ‘ 37 ‘ 1389 ‘ 7972 ‘ 62,768 ‘ 15,216 ‘ 2,806
82,5 ‘ 36 ‘ 7,005 ‘ 37 ‘ 1555 ‘ 8,923 ‘ 69,582 ‘ 16,868 ‘ 2,792
82,5 ‘ 4,0 ‘ 7,744 ‘ 37 ‘ 1719 ‘ 9,865 ‘ 76,182 ‘ 18,468 ‘ 2,779
83,0 : 15 : 3,015 : 37 : 669 : 3,841 : 31,899 : 7,686 : 2,882
83,0 ‘ 2,0 ‘ 3,995 ‘ 37 ‘ 887 ‘ 5,089 ‘ 41,765 ‘ 10,064 ‘ 2,865
83,0 ‘ 2,3 ‘ 4,577 ‘ 37 ‘ 1016 ‘ 5,831 ‘ 47,507 ‘ 11,448 ‘ 2,854
83,0 : 2,6 : 5,155 : 37 : 1144 : 6,567 : 53,120 : 12,800 : 2,844
83,0 ‘ 29 ‘ 5,729 ‘ 37 ‘ 1272 ‘ 7,298 ‘ 58,604 ‘ 14,121 ‘ 2,834
83,0 ‘ 30 ‘ 5,919 ‘ 37 ‘ 1314 ‘ 7,540 ‘ 60,403 ‘ 14,555 ‘ 2,830
83,0 ‘ 32 ‘ 6,298 ‘ 37 ‘ 1398 ‘ 8,022 ‘ 63,961 ‘ 15,412 ‘ 2,824
83,0 ‘ 3,6 ‘ 7,049 ‘ 37 ‘ 1565 ‘ 8,980 ‘ 70,911 ‘ 17,087 ‘ 2,810
83,0 ‘ 4,0 ‘ 7,793 ‘ 37 ‘ 1730 ‘ 9,927 ‘ 77,645 ‘ 18,710 ‘ 2,797
83,0 ‘ 4,0 ‘ 7,793 ‘ 37 ‘ 1730 ‘ 9,927 ‘ 77,645 ‘ 18,710 ‘ 2,797
88,9 ‘ 15 ‘ 3,233 ‘ 37 ‘ 718 ‘ 4,119 ‘ 39,338 ‘ 8,850 ‘ 3,001
88,9 ‘ 2,0 ‘ 4,286 ‘ 37 ‘ 951 ‘ 5,460 ‘ 51,568 ‘ 11,601 ‘ 3,073
88,9 ‘ 2,3 ‘ 4,912 ‘ 37 ‘ 1090 ‘ 6,257 ‘ 58,701 ‘ 13,206 ‘ 3,063
88,9 ‘ 2,5 ‘ 5,327 ‘ 37 ‘ 1183 ‘ 6,786 ‘ 63,373 ‘ 14,257 ‘ 3,056
88,9 ‘ 2,6 ‘ 5,534 ‘ 37 ‘ 1229 ‘ 7,049 ‘ 65,684 ‘ 14,777 ‘ 3,053
88,9 ‘ 29 ‘ 6,151 ‘ 37 ‘ 1366 ‘ 7,835 ‘ 72,518 ‘ 16,315 ‘ 3,042
88,9 ‘ 30 ‘ 6,355 ‘ 37 ‘ 1411 ‘ 8,096 ‘ 74,764 ‘ 16,820 ‘ 3,039
88,9 ‘ 32 ‘ 6,763 ‘ 37 ‘ 1501 ‘ 8,616 ‘ 79,206 ‘ 17,819 ‘ 3,032
88,9 ‘ 3,6 ‘ 7573 ‘ 37 ‘ 1681 ‘ 9,647 ‘ 87,899 ‘ 19,775 ‘ 3,018
88,9 i 4,0 : 8,375 § 37 : 1859 : 10,669 : 96,340 : 21,674 i 3,005



Perfis Ocos Circulares

EN 10219 -1/2

: Espessura

Peso

Tubos

Peso

Secgao

:1- Momento

W - Momento

? : (mm) : (Kg/m) : por Atado : por Atado : (em?) : de Inércia : de Flexdo : de Giragéo
: : : : (Kg) i  (cm¥) : Elastico : (cm)
: : - (cm?) :
88,9 45 £ 9,366 P37 £ 2079 £11,932 . 106,545 £ 23970 £ 2,988
88,9 ‘ 50 ‘ 10,346 ‘ 37 ‘ 2297 ‘ 13,179 ‘ 116,374 ‘ 26,181 ‘ 2,972
88,9 ‘ 6,0 ‘ 12,267 ‘ 37 ‘ 2723 ‘ 15,626 ‘ 134,941 ‘ 30,358 ‘ 2,939
88,9 ‘ 6,3 ‘ 12,833 ‘ 37 ‘ 2849 ‘ 16,348 ‘ 140,236 ‘ 31,549 ‘ 2,929
88,9 ‘ 8 ‘ 15,961 ‘ 37 ‘ 3543 ‘ 20,332 ‘ 167,966 ‘ 37,788 ‘ 2,874
90,0 ‘ 3,0 ‘ 6,437 ‘ 37 ‘ 1429 ‘ 8,200 ‘ 77,670 ‘ 17,260 ‘ 3,078
90,0 ‘ 4,0 ‘ 8,484 ‘ 37 ‘ 1883 ‘ 10,807 ‘ 100,128 ‘ 22,251 ‘ 3,044
95,0 ‘ 15 ‘ 3,459 ‘ 37 ‘ 768 ‘ 4,406 ‘ 48,161 ‘ 10,139 ‘ 3,306
95,0 ‘ 2,0 ‘ 4,587 ‘ 37 ‘ 1018 ‘ 5,843 ‘ 63,203 ‘ 13,306 ‘ 3,289
95,0 ‘ 2,3 ‘ 5,258 ‘ 37 ‘ 1167 ‘ 6,698 ‘ 71,994 ‘ 15,157 ‘ 3,278
95,0 ‘ 2,6 ‘ 5,925 ‘ 37 ‘ 1315 ‘ 7,547 ‘ 80,611 ‘ 16,971 ‘ 3,268
95,0 ‘ 29 ‘ 6,587 ‘ 37 ‘ 1462 ‘ 8,391 ‘ 89,057 ‘ 18,749 ‘ 3,258
95,0 ‘ 30 ‘ 6,807 ‘ 37 ‘ 1511 ‘ 8,671 ‘ 91,835 ‘ 19,334 ‘ 3,254
95,0 ‘ 32 ‘ 7,245 ‘ 37 ‘ 1608 ‘ 9,229 ‘ 97,334 ‘ 20,491 ‘ 3,248
95,0 ‘ 3,6 ‘ 8,115 ‘ 37 ‘ 1802 ‘ 10,337 ‘ 108,112 ‘ 22,760 ‘ 3,234
95,0 ‘ 4,0 ‘ 8,977 ‘ 37 ‘ 1993 ‘ 11,435 ‘ 118,599 ‘ 24,968 ‘ 3,220
100,0 ‘ 15 ‘ 3,644 ‘ 19 ‘ 415 ‘ 4,642 ‘ 56,307 ‘ 11,261 ‘ 3,483
100,0 ‘ 2,0 ‘ 4,834 ‘ 19 ‘ 551 ‘ 6,158 ‘ 73,952 ‘ 14,790 ‘ 3,466
100,0 ‘ 2,3 ‘ 5,542 ‘ 19 ‘ 632 ‘ 7,059 ‘ 84,278 ‘ 16,856 ‘ 3,455
100,0 ‘ 2,6 ‘ 6,245 ‘ 19 ‘ 712 ‘ 7,956 ‘ 94,410 ‘ 18,882 ‘ 3,445
100,0 ‘ 29 ‘ 6,944 ‘ 19 ‘ 792 ‘ 8,846 ‘ 104,352 ‘ 20,870 ‘ 3,435
100,0 ‘ 3.0 ‘ 7,176 ‘ 19 ‘ 818 ‘ 9,142 ‘ 107,625 ‘ 21,525 ‘ 3,431
100,0 : 3.2 : 7,639 : 19 : 871 : 9,731 : 114,106 : 22,821 : 3,424
100,0 ‘ 36 ‘ 8,559 ‘ 19 ‘ 976 ‘ 10,903 ‘ 126,823 ‘ 25,365 ‘ 3,411
100,0 ‘ 4,0 ‘ 9,470 ‘ 19 ‘ 1080 ‘ 12,064 ‘ 139,215 ‘ 27,843 ‘ 3,397
100,0 ‘ 4,5 ‘ 10,598 ‘ 19 ‘ 1208 ‘ 13,501 ‘ 154,257 ‘ 30,851 ‘ 3,380
100,0 ‘ 50 ‘ 11,714 ‘ 19 ‘ 1335 ‘ 14,923 ‘ 168,812 ‘ 33,762 ‘ 3,363
100,0 ‘ 6,0 ‘ 13,909 ‘ 19 ‘ 1586 ‘ 17,719 ‘ 196,499 ‘ 39,300 ‘ 3,330
100,0 ‘ 6,3 ‘ 14,558 ‘ 19 ‘ 1660 ‘ 18,545 ‘ 204,446 ‘ 40,889 ‘ 3,320
100,0 ‘ 7,0 ‘ 16,055 ‘ 19 ‘ 1830 ‘ 20,452 ‘ 222,362 ‘ 44,472 ‘ 3,297
100,0 ‘ 8,0 ‘ 18,151 ‘ 19 ‘ 2069 ‘ 23,122 ‘ 246,482 ‘ 49,296 ‘ 3,265
1016 ‘ 15 ‘ 3,703 ‘ 19 ‘ 422 ‘ 4,717 ‘ 59,095 ‘ 11,633 ‘ 3,539
1016 ‘ 2,0 ‘ 4,913 ‘ 19 ‘ 560 ‘ 6,258 ‘ 77,632 ‘ 15,282 ‘ 3,522
1016 ‘ 2,3 ‘ 5,632 ‘ 19 ‘ 642 ‘ 7175 ‘ 88,485 ‘ 17,418 ‘ 3,512
1016 ‘ 2,5 ‘ 6,110 ‘ 19 ‘ 697 ‘ 7,783 ‘ 95,609 ‘ 18,821 ‘ 3,505
101,6 ‘ 2,6 ‘ 6,348 ‘ 19 ‘ 724 ‘ 8,086 ‘ 99,138 ‘ 19,515 ‘ 3,501
1016 ‘ 29 ‘ 7,059 ‘ 19 ‘ 805 ‘ 8,992 ‘ 109,593 ‘ 21,573 ‘ 3,491
1016 ‘ 3,0 ‘ 7,295 ‘ 19 ‘ 832 ‘ 9,293 ‘ 113,035 ‘ 22,251 ‘ 3,488
1016 03,2 7,765 i 19 : 885 £ 9,892 : 119,854 i 23,593 3,481



Perfis Ocos Circulares

EN 10219 -1/2

: Espessura

Peso

Tubos

Peso

Seccgao

:1- Momento

: W - Momento

. i - Raio

° : (mm) : (Kg/m) : por Atado : por Atado ¢ (cm?) : de Inércia : de Giragédo
: : : (Kg) : (em?) (cm)
1016 13,6 8,701 119 1 992 £ 11,084 £ 133,237 | 3,467
1016 ‘ 4,0 ‘ 9,628 ‘ 19 ‘ 1098 ‘ 12,265 ‘ 146,284 28,796 ‘ 3,454
1016 ‘ 4,5 ‘ 10,776 ‘ 19 ‘ 1228 ‘ 13,727 ‘ 162,129 ‘ 31,915 ‘ 3,437
1016 : 50 : 11,912 : 19 : 1358 : 15174 : 177,469 : 34,935 : 3,420
1016 ‘ 6,0 ‘ 14,146 ‘ 19 ‘ 1613 ‘ 18,020 ‘ 206,677 ‘ 40,684 ‘ 3,387
1016 ‘ 6,3 ‘ 14,807 ‘ 19 ‘ 1688 ‘ 18,862 ‘ 215,067 ‘ 42,336 ‘ 3,377
1016 ‘ 8,0 ‘ 18,467 ‘ 19 ‘ 2105 ‘ 23,524 ‘ 259,501 ‘ 51,083 ‘ 3,321
108,0 ‘ 2,0 ‘ 5,228 ‘ 19 ‘ 596 ‘ 6,660 ‘ 93,575 ‘ 17,329 ‘ 3,748
108,0 ‘ 2,3 ‘ 5,995 ‘ 19 ‘ 683 ‘ 7,638 ‘ 106,713 ‘ 19,762 ‘ 3,738
108,0 ‘ 2,6 ‘ 6,758 ‘ 19 ‘ 770 ‘ 8,609 ‘ 119,624 ‘ 22,153 ‘ 3,728
108,0 ‘ 29 ‘ 7517 ‘ 19 ‘ 857 ‘ 9,575 ‘ 132,311 ‘ 24,502 ‘ 3,717
108,0 : 3.0 : 7,768 : 19 : 886 : 9,896 : 136,491 : 25,276 : 3,714
108,0 ‘ 32 ‘ 8,270 ‘ 19 ‘ 943 ‘ 10,536 ‘ 144,777 ‘ 26,810 ‘ 3,707
108,0 ‘ 3,6 ‘ 9,269 ‘ 19 ‘ 1057 ‘ 11,807 ‘ 161,057 ‘ 29,825 ‘ 3,693
108,0 ‘ 4,0 ‘ 10,259 ‘ 19 ‘ 1170 ‘ 13,069 ‘ 176,955 ‘ 32,769 ‘ 3,680
108,0 ‘ 4,5 ‘ 11,486 ‘ 19 ‘ 1309 ‘ 14,632 ‘ 196,297 ‘ 36,351 ‘ 3,663
108,0 ‘ 50 ‘ 12,701 ‘ 19 ‘ 1448 ‘ 16,179 ‘ 215,062 ‘ 39,826 ‘ 3,646
108,0 ‘ 6,0 ‘ 15,093 ‘ 19 ‘ 1721 ‘ 19,227 ‘ 250,906 ‘ 46,464 ‘ 3,612
108,0 ‘ 6,3 ‘ 15,801 ‘ 19 ‘ 1801 ‘ 20,128 ‘ 261,232 ‘ 48,376 ‘ 3,603
108,0 ‘ 8,0 ‘ 19,729 ‘ 19 ‘ 2249 ‘ 25,133 ‘ 316,170 ‘ 58,550 ‘ 3,547
114,3 ‘ 2,0 ‘ 5,539 ‘ 19 ‘ 631 ‘ 7,056 ‘ 111,267 ‘ 19,469 ‘ 3,971
114,3 ‘ 2,3 ‘ 6,353 ‘ 19 ‘ 724 ‘ 8,093 ‘ 126,948 ‘ 22,213 ‘ 3,961
114,3 ‘ 2,5 ‘ 6,893 ‘ 19 ‘ 786 ‘ 8,781 ‘ 137,259 ‘ 24,017 ‘ 3,954
114,3 ‘ 2,6 ‘ 7162 ‘ 19 ‘ 816 ‘ 9,124 ‘ 142,373 ‘ 24,912 ‘ 3,950
114,3 ‘ 29 ‘ 7,967 ‘ 19 ‘ 908 ‘ 10,149 ‘ 157,546 ‘ 27,567 ‘ 3,940
114,3 ‘ 3,0 ‘ 8,234 ‘ 19 ‘ 939 ‘ 10,490 ‘ 162,548 ‘ 28,442 ‘ 3,936
114,3 ‘ 3,2 ‘ 8,768 ‘ 19 ‘ 1000 ‘ 11,169 ‘ 172,469 ‘ 30,178 ‘ 3,930
1143 ‘ 3,6 ‘ 9,828 ‘ 19 ‘ 1120 ‘ 12,520 ‘ 191,984 ‘ 33,593 ‘ 3,916
114,3 ‘ 4,0 ‘ 10,881 ‘ 19 ‘ 1240 ‘ 13,861 ‘ 211,065 ‘ 36,932 ‘ 3,902
114,3 ‘ 4,5 ‘ 12,185 ‘ 19 ‘ 1389 ‘ 15,523 ‘ 234,319 ‘ 41,001 ‘ 3,885
114,3 ‘ 50 ‘ 13,478 ‘ 19 ‘ 1536 ‘ 17,169 ‘ 256,920 ‘ 44,955 ‘ 3,868
114,3 ‘ 6,0 ‘ 16,025 ‘ 19 ‘ 1827 ‘ 20,414 ‘ 300,212 ‘ 52,530 ‘ 3,835
114,3 ‘ 6,3 ‘ 16,780 ‘ 19 ‘ 1913 ‘ 21,375 ‘ 312,714 ‘ 54,718 ‘ 3,825
114,3 : 70 : 18,523 : 19 : 2112 : 23,597 : 341,037 : 59,674 : 3,802
114,3 ‘ 8,0 ‘ 20,972 ‘ 19 ‘ 2391 ‘ 26,716 ‘ 379,492 ‘ 66,403 ‘ 3,769
1143 ‘ 100 ‘ 25,722 ‘ 19 ‘ 2932 ‘ 32,767 ‘ 449,663 ‘ 78,681 ‘ 3,704
120,0 ‘ 2,0 ‘ 5,820 ‘ 19 ‘ 663 ‘ 7414 ‘ 129,081 ‘ 21,513 ‘ 4,173
120,0 ‘ 2,3 ‘ 6,676 19 ‘ 761 ‘ 8,505 ‘ 147,327 ‘ 24,555 ‘ 4,162
120,0 i 26 7,528 i 19 : 858 £ 9,589 165,291 0 27,549 i 4,152



Perfis Ocos Circulares

EN 10219 -1/2

: Espessura

Peso

Tubos

Peso

Secgao

:1- Momento

W - Momento

? : (mm) : (Kg/m) : por Atado : por Atado : (em?) : de Inércia : de Flexdo : de Giragéo
: : : - (Kg) : ‘ (emf) : Elastico i (em)
: : : (em’) :
120,0 i29 : 8,375 119 : 955 110,669 :182,976 : 30,496 i 4,141
120,0 ‘ 3.0 ‘ 8,656 ‘ 19 ‘ 987 ‘ 11,027 ‘ 188,810 ‘ 31,468 ‘ 4,138
120,0 ‘ 32 ‘ 9,217 ‘ 19 ‘ 1051 ‘ 11,742 ‘ 200,385 ‘ 33,397 ‘ 4,131
120,0 : 3,6 : 10,334 : 19 : 1178 : 13,165 : 223170 : 37,195 : 4,117
120,0 ‘ 4,0 ‘ 11,443 ‘ 19 ‘ 1305 ‘ 14,577 ‘ 245,477 ‘ 40,913 ‘ 4,104
120,0 : 4,5 : 12,818 : 19 : 1461 : 16,328 : 272,695 : 45,449 : 4,087
120,0 ‘ 50 ‘ 14,180 ‘ 19 ‘ 1617 ‘ 18,064 ‘ 299,188 ‘ 49,865 ‘ 4,070
120,0 ‘ 6,0 ‘ 16,868 ‘ 19 ‘ 1923 ‘ 21,488 ‘ 350,048 ‘ 58,341 ‘ 4,036
120,0 ‘ 6,3 ‘ 17,665 ‘ 19 ‘ 2014 ‘ 22,504 ‘ 364,765 ‘ 60,794 ‘ 4,026
120,0 ‘ 8,0 ‘ 22,097 ‘ 19 ‘ 2519 ‘ 28,149 ‘ 443,623 ‘ 73,937 ‘ 3,970
120,0 ‘ 10,0 ‘ 27,128 ‘ 19 ‘ 3093 ‘ 34,558 ‘ 527,002 ‘ 87,834 ‘ 3,905
125,0 ‘ 29 ‘ 8,732 ‘ 23 ‘ 1205 ‘ 11,124 ‘ 207,420 ‘ 33,187 ‘ 4,318
125,0 ‘ 30 ‘ 9,026 ‘ 23 ‘ 1246 ‘ 11,498 ‘ 214,054 ‘ 34,249 ‘ 4,315
125,0 ‘ 32 ‘ 9,612 ‘ 23 ‘ 1326 ‘ 12,245 ‘ 227,223 ‘ 36,356 ‘ 4,308
125,0 : 3,6 : 10,778 : 23 : 1487 : 13,730 : 253,163 : 40,506 : 4,294
125,0 ‘ 4,0 ‘ 11,936 ‘ 23 ‘ 1647 ‘ 15,205 ‘ 278,580 ‘ 44,573 ‘ 4,280
1250 ‘ 4,5 ‘ 13,373 ‘ 23 ‘ 1845 ‘ 17,035 ‘ 309,627 ‘ 49,540 ‘ 4,263
125,0 ‘ 50 ‘ 14,797 ‘ 23 ‘ 2042 ‘ 18,850 ‘ 339,881 ‘ 54,381 ‘ 4,246
125,0 ‘ 6,0 ‘ 17,608 ‘ 19 ‘ 2007 ‘ 22,431 ‘ 398,066 ‘ 63,691 ‘ 4,213
125,0 ‘ 6,3 ‘ 18,442 ‘ 19 ‘ 2102 ‘ 23,493 ‘ 414,929 ‘ 66,389 ‘ 4,203
125,0 ‘ 7.0 ‘ 20,370 ‘ 19 ‘ 2322 ‘ 25,950 ‘ 453,241 ‘ 72,519 ‘ 4,179
1250 8,0 ‘ 23,083 ‘ 19 ‘ 2631 ‘ 29,405 ‘ 505,514 ‘ 80,882 ‘ 4,146
125,0 10,0 ‘ 28,361 ‘ 10 ‘ 1702 ‘ 36,128 ‘ 601,762 ‘ 96,282 ‘ 4,081
127,0 2,0 ‘ 6,165 ‘ 14 ‘ 518 ‘ 7,854 ‘ 153,437 ‘ 24,163 ‘ 4,420
127,0 ‘ 2,3 ‘ 7,073 ‘ 14 ‘ 594 ‘ 9,010 ‘ 175,200 ‘ 27,591 ‘ 4,410
1270 : 2,6 : 7977 : 14 : 670 : 10,161 : 196,646 : 30,968 : 4,399
127,0 ‘ 29 ‘ 8,875 ‘ 14 ‘ 746 ‘ 11,306 ‘ 217,776 ‘ 34,295 ‘ 4,389
1270 ‘ 3,0 ‘ 9,174 ‘ 14 ‘ 771 ‘ 11,687 ‘ 224,750 ‘ 35,394 ‘ 4,385
127,0 ‘ 3,2 ‘ 9,770 ‘ 14 ‘ 821 ‘ 12,446 ‘ 238,595 ‘ 37,574 ‘ 4,378
127,0 ‘ 3,6 ‘ 10,956 ‘ 14 ‘ 920 ‘ 13,956 ‘ 265,875 ‘ 41,870 ‘ 4,365
1270 ‘ 4,0 ‘ 12,133 ‘ 14 ‘ 1019 ‘ 15,457 ‘ 292,613 ‘ 46,081 ‘ 4,351
1270 ‘ 4,5 ‘ 13,595 ‘ 14 ‘ 1142 ‘ 17,318 ‘ 325,287 ‘ 51,226 ‘ 4,334
1270 ‘ 50 ‘ 15,044 ‘ 14 ‘ 1264 ‘ 19,164 ‘ 357,140 ‘ 56,242 ‘ 4,317
127,0 : 6,0 : 17,904 : 14 : 1504 : 22,808 : 418,441 : 65,896 : 4,283
127,0 ‘ 6,3 ‘ 18,753 ‘ 14 ‘ 1575 ‘ 23,889 ‘ 436,218 ‘ 68,696 ‘ 4,273
127,0 ‘ 8,0 ‘ 23,478 ‘ 14 ‘ 1972 ‘ 29,908 ‘ 531,801 ‘ 83,748 ‘ 4,217
127,0 ‘ 10,0 ‘ 28,854 ‘ 14 ‘ 2424 ‘ 36,757 ‘ 633,547 ‘ 99,771 ‘ 4,152
1330 ‘ 29 ‘ 9,305 ‘ 19 ‘ 1061 ‘ 11,853 ‘ 250,903 ‘ 37,730 ‘ 4,601
133,0 £ 30 £ 9,618 i 19 : 1096 012,252 i 258,966 i 38,942 4,597



Perfis Ocos Circulares

EN 10219 -1/2

: Espessura

Peso

Tubos

Peso

Seccgao

:1- Momento

: W - Momento

. i - Raio

° : (mm) : (Kg/m) : por Atado : por Atado ¢ (cm?) : de Inércia : de Giragédo
: : : (Kg) : (em?) (cm)
133,0 13,2 110,243 119 11168 113,049 1 274,978 4,591
133,0 ‘ 3,6 ‘ 11,488 ‘ 19 ‘ 1310 ‘ 14,635 ‘ 306,550 46,098 ‘ 4,577
133,0 ‘ 4,0 ‘ 12,725 ‘ 19 ‘ 1451 ‘ 16,211 ‘ 337,525 ‘ 50,756 ‘ 4,563
133,0 ‘ 4,5 ‘ 14,261 ‘ 19 ‘ 1626 ‘ 18,166 ‘ 375,417 ‘ 56,454 ‘ 4,546
1330 ‘ 50 ‘ 15,783 ‘ 19 ‘ 1799 ‘ 20,106 ‘ 412,403 ‘ 62,016 ‘ 4,529
1330 ‘ 6,0 ‘ 18,792 ‘ 19 ‘ 2142 ‘ 23,939 ‘ 483,716 ‘ 72,739 ‘ 4,495
133,0 ‘ 6,3 ‘ 19,685 ‘ 19 ‘ 2244 ‘ 25,077 ‘ 504,432 ‘ 75,854 ‘ 4,485
133,0 8,0 ‘ 24,662 ‘ 19 ‘ 2811 ‘ 31,416 ‘ 616,106 ‘ 92,647 ‘ 4,428
133,0 10,0 : 30,334 : 19 : 3458 : 38,642 : 735,591 : 110,615 : 4,363
139,7 29 ‘ 9,784 ‘ 19 ‘ 1115 ‘ 12,463 ‘ 291,683 ‘ 41,758 ‘ 4,838
139,7 ‘ 3.0 ‘ 10,114 ‘ 19 ‘ 1153 ‘ 12,884 ‘ 301,090 ‘ 43,105 ‘ 4,834
139,7 ‘ 4,0 ‘ 13,386 ‘ 19 ‘ 1526 ‘ 17,053 ‘ 392,859 ‘ 56,243 ‘ 4,800
139,7 ‘ 4,5 ‘ 15,004 ‘ 19 ‘ 1710 ‘ 19,113 ‘ 437,203 ‘ 62,592 ‘ 4,783
139,7 ‘ 50 ‘ 16,610 ‘ 19 ‘ 1894 ‘ 21,159 ‘ 480,541 ‘ 68,796 ‘ 4,766
139,7 ‘ 6,0 ‘ 19,783 ‘ 19 ‘ 2255 ‘ 25,202 ‘ 564,260 ‘ 80,782 ‘ 4,732
139,7 ‘ 6,3 ‘ 20,726 ‘ 19 ‘ 2363 ‘ 26,403 ‘ 588,621 ‘ 84,269 ‘ 4,722
139,7 ‘ 70 ‘ 22,908 ‘ 19 ‘ 2612 ‘ 29,182 ‘ 644,136 ‘ 92,217 ‘ 4,698
139,7 ‘ 8,0 ‘ 25,983 ‘ 19 ‘ 2962 ‘ 33,100 ‘ 720,289 ‘ 103,119 ‘ 4,665
139,7 10,0 ‘ 31,986 ‘ 19 ‘ 3646 ‘ 40,746 ‘ 861,894 ‘ 123,392 ‘ 4,599
139,7 12,0 ‘ 37,791 ‘ 19 ‘ 4308 ‘ 48,142 ‘ 989,993 ‘ 141,731 ‘ 4,535
139,7 12,5 ‘ 39,212 ‘ 19 ‘ 4470 ‘ 49,951 ‘ 1020,012 ‘ 146,029 ‘ 4,519
141,3 ‘ 29 ‘ 9,898 ‘ 13 ‘ 772 ‘ 12,609 ‘ 302,035 ‘ 42,751 ‘ 4,894
141,3 ‘ 32 ‘ 10,898 ‘ 13 ‘ 850 ‘ 13,883 ‘ 331,149 ‘ 46,872 ‘ 4,884
141,3 ‘ 3,6 ‘ 12,225 ‘ 13 ‘ 954 ‘ 15,574 ‘ 369,369 ‘ 52,282 ‘ 4,870
141,3 ‘ 4,0 ‘ 13,544 ‘ 13 ‘ 1056 ‘ 17,254 ‘ 406,911 ‘ 57,595 ‘ 4,856
1413 ‘ 4,5 ‘ 15,182 ‘ 13 ‘ 1184 ‘ 19,340 ‘ 452,898 ‘ 64,104 ‘ 4,839
1413 ‘ 50 ‘ 16,807 ‘ 13 ‘ 1311 ‘ 21,410 ‘ 497,853 ‘ 70,468 ‘ 4,822
1413 ‘ 6,0 ‘ 20,020 ‘ 13 ‘ 1562 ‘ 25,503 ‘ 584,733 ‘ 82,765 ‘ 4,788
1413 ‘ 6,3 ‘ 20,975 ‘ 13 ‘ 1636 ‘ 26,719 ‘ 610,023 ‘ 86,344 ‘ 4,778
1413 8,0 ‘ 26,299 ‘ 13 ‘ 2051 ‘ 33,502 ‘ 746,796 ‘ 105,704 ‘ 4,721
1413 10,0 ‘ 32,381 ‘ 13 ‘ 2526 ‘ 41,249 ‘ 894,059 ‘ 126,548 ‘ 4,656
1413 12,0 ‘ 38,265 ‘ 13 ‘ 2985 ‘ 48,745 ‘ 1027452 ‘ 145,428 ‘ 4,591
141,3 12,5 ‘ 39,705 ‘ 13 ‘ 3097 ‘ 50,580 ‘ 1058,739 ‘ 149,857 ‘ 4,575
152,0 29 ‘ 10,663 ‘ 13 ‘ 832 ‘ 13,584 ‘ 377,620 ‘ 49,687 ‘ 5,272
152,0 ‘ 3,0 ‘ 11,024 ‘ 13 ‘ 860 ‘ 14,043 ‘ 389,867 ‘ 51,298 ‘ 5,269
152,0 ‘ 32 ‘ 11,743 ‘ 13 ‘ 916 ‘ 14,959 ‘ 414,209 ‘ 54,501 ‘ 5,262
152,0 ‘ 3,6 ‘ 13,175 ‘ 13 ‘ 1028 ‘ 16,784 ‘ 462,295 ‘ 60,828 ‘ 5,248
152,0 ‘ 4,0 ‘ 14,600 ‘ 13 ‘ 1139 ‘ 18,598 ‘ 509,591 ‘ 67,052 ‘ 5,235
152,0 i 4,5 : 16,369 i 13 § 1277 i 20,852 : 567,613 i 74,686 0 5,217



Perfis Ocos Circulares

EN 10219 -1/2

: Espessura

Peso

Tubos

Peso

Secgao

:1- Momento

W - Momento

? : (mm) : (Kg/m) : por Atado : por Atado : (em?) : de Inércia : de Flexdo : de Giragéo
: : : : (Kg) i  (cm¥) : Elastico : (cm)
: : - (cm?) :
152,0 15,0 118,126 113 L1414 £ 23,091 624,430 : 82,162 £ 5,200
152,0 ‘ 6,0 ‘ 21,603 ‘ 13 ‘ 1685 ‘ 27,520 ‘ 734,518 ‘ 96,647 ‘ 5,166
152,0 ‘ 6,3 ‘ 22,637 ‘ 13 ‘ 1766 ‘ 28,837 ‘ 766,638 ‘ 100,873 ‘ 5,156
152,0 8,0 ‘ 28,410 ‘ 13 ‘ 2216 ‘ 36,191 ‘ 940,970 ‘ 123,812 ‘ 5,099
152,0 10,0 ‘ 35,019 ‘ 13 ‘ 2731 ‘ 44,611 ‘ 1129,987 ‘ 148,682 ‘ 5,033
1520 12,0 ‘ 41,431 ‘ 13 ‘ 3232 ‘ 52,779 ‘ 1302,580 ‘ 171,392 ‘ 4,968
152,0 12,5 ‘ 43,003 ‘ 13 ‘ 3354 ‘ 54,782 ‘ 1343277 ‘ 176,747 ‘ 4,952
152,4 ‘ 29 ‘ 10,692 ‘ 13 ‘ 834 ‘ 13,620 ‘ 380,667 ‘ 49,956 ‘ 5,287
152,4 ‘ 3.0 ‘ 11,053 ‘ 13 ‘ 862 ‘ 14,081 ‘ 393,014 ‘ 51,577 ‘ 5,283
152,4 ‘ 32 ‘ 11,774 ‘ 13 ‘ 918 ‘ 14,999 ‘ 417,557 ‘ 54,798 ‘ 5,276
152,4 ‘ 36 ‘ 13,211 ‘ 13 ‘ 1030 ‘ 16,829 ‘ 466,042 ‘ 61,160 ‘ 5,262
1524 ‘ 4,0 ‘ 14,639 ‘ 13 ‘ 1142 ‘ 18,648 ‘ 513,732 ‘ 67,419 ‘ 5,249
1524 ‘ 4,5 ‘ 16,413 ‘ 13 ‘ 1280 ‘ 20,909 ‘ 572,241 ‘ 75,097 ‘ 5,231
1524 ‘ 50 ‘ 18,176 ‘ 13 ‘ 1418 ‘ 23,154 ‘ 629,538 ‘ 82,617 ‘ 5,214
1524 : 6,0 : 21,663 : 13 : 1690 : 27,596 : 740,565 : 97,187 : 5,180
152,4 ‘ 6,3 ‘ 22,699 ‘ 13 ‘ 1771 ‘ 28,916 ‘ 772,962 ‘ 101,439 ‘ 5,170
152,4 ‘ 8,0 ‘ 28,489 ‘ 13 ‘ 2222 ‘ 36,292 ‘ 948,817 ‘ 124,517 ‘ 5113
152,4 ‘ 10,0 ‘ 35,118 ‘ 13 ‘ 2739 ‘ 44,736 ‘ 1139,531 ‘ 149,545 ‘ 5,047
152,4 ‘ 12,0 ‘ 41,550 ‘ 13 ‘ 3241 ‘ 52,930 ‘ 1313,722 ‘ 172,404 ‘ 4,982
152,4 : 12,5 : 43127 : 13 : 3364 : 54,939 : 1 354,804 : 177,796 : 4,966
159,0 ‘ 29 ‘ 11,164 ‘ 13 ‘ 871 ‘ 14,222 ‘ 433,328 ‘ 54,507 ‘ 5,520
159,0 ‘ 3,0 ‘ 11,542 ‘ 13 ‘ 900 ‘ 14,703 ‘ 447,420 ‘ 56,279 ‘ 5,516
159,0 ‘ 4,0 ‘ 15,290 ‘ 13 ‘ 1193 ‘ 19,478 ‘ 585,334 ‘ 73,627 ‘ 5,482
159,0 ‘ 4,5 ‘ 17,146 ‘ 13 ‘ 1337 ‘ 21,842 ‘ 652,268 ‘ 82,046 ‘ 5,465
159,0 ‘ 50 ‘ 18,989 ‘ 13 ‘ 1481 ‘ 24,190 ‘ 717,876 ‘ 90,299 ‘ 5,448
159,0 ‘ 6,0 ‘ 22,639 ‘ 10 ‘ 1358 ‘ 28,840 ‘ 845,187 ‘ 106,313 ‘ 5,414
159,0 ‘ 6,3 ‘ 23,725 ‘ 10 ‘ 1424 ‘ 30,222 ‘ 882,381 ‘ 110,991 ‘ 5,403
159,0 ‘ 70 ‘ 26,240 ‘ 10 ‘ 1574 ‘ 33,427 ‘ 967,406 ‘ 121,686 ‘ 5,380
159,0 ‘ 8,0 ‘ 29,791 ‘ 10 ‘ 1787 ‘ 37,950 ‘ 1084,671 ‘ 136,437 ‘ 5,346
159,0 10,0 ‘ 36,746 ‘ 10 ‘ 2205 ‘ 46,810 ‘ 1304,880 ‘ 164,136 ‘ 5,280
159,0 12,0 ‘ 43,503 ‘ 10 ‘ 2610 ‘ 55,418 ‘ 1506,876 ‘ 189,544 ‘ 5,215
159,0 12,5 ‘ 45,161 ‘ 10 ‘ 2710 ‘ 57,530 ‘ 1 554,652 ‘ 195,554 ‘ 5,198
165,1 ‘ 29 ‘ 11,600 ‘ 10 ‘ 696 ‘ 14,777 ‘ 486,126 ‘ 58,889 ‘ 5,736
1651 ‘ 32 ‘ 12,777 ‘ 10 ‘ 767 ‘ 16,276 ‘ 533,482 ‘ 64,625 ‘ 5,725
165,1 ‘ 3,6 ‘ 14,338 ‘ 10 ‘ 860 ‘ 18,265 ‘ 595,793 ‘ 72,174 ‘ 5711
1651 ‘ 4,0 ‘ 15,892 ‘ 10 ‘ 954 ‘ 20,244 ‘ 657,165 ‘ 79,608 ‘ 5,698
165,1 ‘ 4,5 ‘ 17,823 ‘ 10 ‘ 1069 ‘ 22,704 ‘ 732,571 ‘ 88,743 ‘ 5,680
165,1 ‘ 50 ‘ 19,742 ‘ 10 ‘ 1185 ‘ 25,148 ‘ 806,543 ‘ 97,704 ‘ 5,663
165,1 £ 6,0 i 23,542 i 10 0 1413 £ 29,990 i 950,252 £ 115112 0 5,629



Perfis Ocos Circulares

EN 10219 -1/2

: Espessura

Peso

Tubos

Peso

Seccgao

:1- Momento

: W - Momento

. i - Raio

° : (mm) : (Kg/m) : por Atado : por Atado ¢ (cm?) : de Inércia : de Giragédo
: : : (Kg) : (em?) (cm)
1651 16,3 : 24672 110 £ 1480 £ 31,430 £ 992,282 £ 120,204 5,619
165,1 ‘ 8,0 ‘ 30,995 ‘ 10 ‘ 1860 ‘ 39,484 ‘ 1221,246 ‘ 147,940 ‘ 5,562
165,1 ‘ 10,0 ‘ 38,250 ‘ 10 ‘ 2295 ‘ 48,726 ‘ 1471,285 ‘ 178,230 ‘ 5,495
165,1 ‘ 12,0 ‘ 45,308 ‘ 10 ‘ 2718 ‘ 57,717 ‘ 1701,479 ‘ 206,115 ‘ 5,430
165,1 ‘ 12,5 ‘ 47,042 ‘ 10 ‘ 2823 ‘ 59,926 ‘ 1756,054 ‘ 212,726 ‘ 5,413
168,3 : 2,9 : 11,829 : 10 : 710 : 15,069 : 515,463 : 61,255 : 5,849
168,3 ‘ 3,0 ‘ 12,230 ‘ 10 ‘ 734 ‘ 15,579 ‘ 532,283 ‘ 63,254 ‘ 5,845
168,3 ‘ 4,0 ‘ 16,208 ‘ 10 ‘ 972 ‘ 20,647 ‘ 697,092 ‘ 82,839 ‘ 5,811
168,3 ‘ 4,5 ‘ 18,178 ‘ 10 ‘ 1091 ‘ 23,157 ‘ 777216 ‘ 92,361 ‘ 5,793
168,3 ‘ 50 ‘ 20,136 ‘ 10 ‘ 1208 ‘ 25,651 ‘ 855,846 ‘ 101,705 ‘ 5,776
168,3 ‘ 6,0 ‘ 24,015 ‘ 10 ‘ 1441 ‘ 30,593 ‘ 1 008,695 ‘ 119,869 ‘ 5,742
168,3 ‘ 6,3 ‘ 25,170 ‘ 10 ‘ 1510 ‘ 32,063 ‘ 1053,421 ‘ 125,184 ‘ 5,732
168,3 ‘ 7,0 ‘ 27,845 ‘ 10 ‘ 1671 ‘ 35,472 ‘ 1155,788 ‘ 137,349 ‘ 5,708
168,3 ‘ 8,0 ‘ 31,626 ‘ 10 ‘ 1898 ‘ 40,288 ‘ 1297271 ‘ 154,162 ‘ 5,675
168,3 10,0 ‘ 39,039 ‘ 10 ‘ 2342 ‘ 49,731 ‘ 1563,984 ‘ 185,857 ‘ 5,608
168,3 12,0 ‘ 46,255 ‘ 10 ‘ 2775 ‘ 58,924 ‘ 1809,966 ‘ 215,088 ‘ 5,542
168,3 12,5 ‘ 48,028 ‘ 10 ‘ 2882 ‘ 61,183 ‘ 1868,353 ‘ 222,026 ‘ 5,526
1778 29 ‘ 12,509 ‘ 10 ‘ 751 ‘ 15,934 ‘ 609,462 ‘ 68,556 ‘ 6,184
1778 ‘ 3,0 ‘ 12,932 ‘ 10 ‘ 776 ‘ 16,475 ‘ 629,410 ‘ 70,800 ‘ 6,181
1778 : 4,0 : 17,145 : 10 : 1029 : 21,840 : 825,086 : 92,811 : 6,146
1778 ‘ 4,5 ‘ 19,232 ‘ 10 ‘ 1154 ‘ 24,500 ‘ 920,367 ‘ 103,528 ‘ 6,129
1778 ‘ 50 ‘ 21,308 ‘ 10 ‘ 1278 ‘ 27,143 ‘ 1013,969 ‘ 114,057 ‘ 6,112
1778 : 6,0 : 25,421 : 10 : 1525 : 32,384 : 1196,217 : 134,558 : 6,078
1778 ‘ 6,3 ‘ 26,646 ‘ 10 ‘ 1599 ‘ 33,943 ‘ 1249,621 ‘ 140,565 ‘ 6,068
1778 ‘ 7,0 ‘ 29,485 ‘ 7 ‘ 1238 ‘ 37,561 ‘ 1371,988 ‘ 154,329 ‘ 6,044
1778 : 8,0 : 33,500 : 7 : 1407 : 42,675 : 1541,437 : 173,390 : 6,010
1778 10,0 ‘ 41,382 ‘ 7 ‘ 1738 ‘ 52,716 ‘ 1861,982 ‘ 209,447 ‘ 5,943
1778 12,0 ‘ 49,067 ‘ 7 ‘ 2061 ‘ 62,505 ‘ 2 159,055 ‘ 242,863 ‘ 5877
1778 12,5 ‘ 50,957 ‘ 7 ‘ 2140 ‘ 64,913 ‘ 2229,795 ‘ 250,821 ‘ 5,861
1937 ‘ 29 ‘ 13,646 ‘ 7 ‘ 573 ‘ 17,383 ‘ 791,213 ‘ 81,695 ‘ 6,747
1937 ‘ 3.0 ‘ 14,109 ‘ 7 ‘ 593 ‘ 17,973 ‘ 817,223 ‘ 84,380 ‘ 6,743
193,7 ‘ 4,0 ‘ 18,713 ‘ 7 ‘ 786 ‘ 23,838 ‘ 1072,791 ‘ 110,768 ‘ 6,708
193,7 ‘ 4,5 ‘ 20,997 ‘ 7 ‘ 882 ‘ 26,748 ‘ 1197,516 ‘ 123,646 ‘ 6,691
1937 ‘ 50 ‘ 23,268 ‘ 7 ‘ 977 ‘ 29,641 ‘ 1320,232 ‘ 136,317 ‘ 6,674
1937 ‘ 6,0 ‘ 27,774 ‘ 7 ‘ 1167 ‘ 35,381 ‘ 1559,723 ‘ 161,045 ‘ 6,640
1937 ‘ 6,3 ‘ 29,116 ‘ 7 ‘ 1223 ‘ 37,090 ‘ 1630,046 ‘ 168,306 ‘ 6,629
193,7 ‘ 70 ‘ 32,230 ‘ 7 ‘ 1354 ‘ 41,057 ‘ 1791,435 ‘ 184,970 ‘ 6,605
1937 ‘ 8,0 ‘ 36,637 ‘ 7 ‘ 1539 ‘ 46,672 ‘ 2 015,537 ‘ 208,109 ‘ 6,572
193,7 : 10,0 i 45,303 07 £ 1903 : 57,711 i 2441,588 : 252,100 i 6,504



Perfis Ocos Circulares

EN 10219 -1/2

: Espessura

Peso

Tubos

Peso

Secgao

:1- Momento

W - Momento

? : (mm) : (Kg/m) : por Atado : por Atado : (em?) : de Inércia : de Flexdo : de Giragéo
: : : : (Kg) i  (cm¥) : Elastico : (cm)
: : - (cm?) :
1937 12,0 53,772 7 : 2258 : 68,499 : 2839200 : 293154 : 6,438
1937 12,5 . 55,858 . 7 . 2346 . 71,157 . 2 934,312 . 302,975 . 6,422
200,0 . 29 . 14,096 . 10 . 846 . 17,957 . 872,191 . 87,219 . 6,969
200,0 . 30 . 14,575 . 10 . 875 . 18,567 . 900,908 . 90,091 . 6,966
200,0 . 4,0 . 19,335 . 10 . 1160 . 24,630 . 1183,229 . 118,323 . 6,931
200,0 . 45 . 21,696 . 7 . 911 . 27,638 . 1321121 . 132,112 . 6,914
200,0 . 50 . 24,045 . 7 . 1010 . 30,631 . 1 456,865 . 145,686 . 6,897
200,0 : 6,0 . 28,706 . 7 . 1206 . 36,568 . 1721,994 . 172,199 . 6,862
200,0 . 7.0 . 33,318 . 7 . 1399 . 42,443 . 1978,795 . 197,879 . 6,828
200,0 . 8,0 . 37,880 . 7 . 1591 . 48,255 . 2 227,444 . 222,744 . 6,794
200,0 100 : 46,857 . 7 . 1968 . 59,690 . 2 700,984 . 270,098 . 6,727
200,0 12,0 . 55,636 . 7 . 2337 . 70,874 . 3 143,985 . 314,399 . 6,660
200,0 12,5 . 57,800 . 7 . 2428 . 73,631 . 3250,122 . 325,012 . 6,644
219,1 . 29 . 15,462 . 7 . 649 . 19,697 . 1151,074 . 105,073 . 7,645
2191 : 30 : 15,988 : 9 : 863 : 20,367 : 1189,129 : 108,547 : 7,641
219,1 . 4,0 . 21,219 . 9 . 1146 . 27,030 . 1563,836 . 142,751 . 7,606
2191 . 4,5 . 23,816 . 9 . 1286 . 30,338 . 1747240 . 159,492 . 7,589
2191 . 50 . 26,400 . 9 . 1426 . 33,631 . 1928,043 . 175,997 . 7,572
219,1 . 6,0 . 31,532 . 9 . 1703 . 40,168 . 2281,947 . 208,302 . 7,537
2191 . 6,3 . 33,062 . 9 . 1785 . 42117 . 2 386,139 . 217,813 . 7,527
2191 . 7.0 . 36,615 . 9 . 1977 . 46,643 . 2 625,746 . 239,685 . 7,503
2191 8,0 . 41,648 . 7 . 1749 . 53,055 . 2 959,633 . 270,163 . 7,469
2191 10,0 . 51,567 . 7 . 2166 . 65,691 . 3 598,439 . 328,475 . 7,401
2191 12,0 . 61,289 . 7 . 2574 . 78,075 . 4199,882 . 383,376 . 7,334
219,1 12,5 . 63,688 . 7 . 2675 . 81,132 . 4 344,580 . 396,584 . 7,318
2445 . 3,6 . 21,387 . 7 . 898 . 27,245 . 1976,832 . 161,704 . 8,518
2445 . 4,0 . 23,724 . 7 . 996 . 30,222 . 2185673 . 178,787 . 8,504
2445 : 4,5 : 26,634 : 7 : 1119 : 33,929 : 2 443,761 : 199,899 : 8,487
2445 . 50 . 29,532 . 7 . 1240 . 37,621 . 2 698,582 . 220,743 . 8,469
2445 . 6,0 . 35,291 . 5 . 1059 : 44,956 : 3198,535 : 261,639 : 8,435
2445 . 6,3 . 37,009 . 5 . 1110 . 47,145 . 3 346,027 . 273,704 . 8,425
244.5 . 7.0 . 41,000 . 5 . 1230 . 52,229 . 3685,750 . 301,493 . 8,401
244.5 . 8,0 . 46,660 . 5 . 1400 . 59,439 . 4 160,447 . 340,323 : 8,366
244.5 10,0 . 57,831 . 4 . 1388 . 73,670 . 5073147 . 414,981 . 8,298
244.5 12,0 . 68,806 . 4 . 1651 . 87,650 . 5938,344 . 485,754 . 8,231
2445 12,5 : 71,518 : 4 : 1716 : 91,106 : 6 147,418 : 502,856 : 8214
273,0 . 4,0 . 26,536 . 8 . 1274 . 33,804 . 3 058,248 . 224,047 . 9,512
273,0 . 4,6 . 30,448 . 5 . 913 . 38,787 . 3 493,758 : 255,953 : 9,491
273,0 : 50 i 33,046 i 8 : 1586 i 42,097 : 3780,815 : 276,983 § 9,477



Perfis Ocos Circulares

EN 10219 -1/2

: Espessura

Peso

Tubos

: Peso

Seccgao

: 1- Momento

: W - Momento

. i - Raio

° : (mm) : (Kg/m) : por Atado : por Atado ¢ (cm?) : de Inércia : de Giragédo
: : : - (Kg) : - (om?) : (em)
273,0 6,0 39,508 8 1896 50,328 4 487,084 328,724 9,442
273,0 6,3 41,437 5 1243 52,785 4 695,823 344,016 9,432
273,0 7.0 45,920 4 1102 58,496 5177,302 379,290 9,408
273,0 8,0 52,282 4 1255 66,602 5851,714 428,697 9,373
273,0 10,0 64,860 4 1557 82,624 7 154,093 524,109 9,305
273,0 : 12,0 : 77,240 : 4 : 1854 : 98,395 : 8 396,141 : 615,102 : 9,237
273,0 12,5 80,304 4 1927 102,298 8 697,449 637,176 9,221
285,0 4,0 27,720 4 665 35,312 3 485,996 244,631 9,936
285,0 4,5 31,129 4 T47 39,655 3901,061 273,759 9,918
285,0 50 34,526 4 829 43,982 4 311,640 302,571 9,901
285,0 6,0 41,283 4 991 52,590 5119,465 359,261 9,866
285,0 6,3 43,301 4 1039 55,160 5 358,376 376,026 9,856
285,0 8,0 54,650 4 1312 69,618 6 682,689 468,961 9,798
285,0 10,0 67,819 4 1628 86,394 8177713 573,875 9,729
285,0 12,0 80,791 4 1939 102,919 9 606,548 674,144 9,661
285,0 125 84,003 4 2016 107,010 9 953,649 698,502 9,644
323,9 4,0 31,557 4 757 40,200 5143,165 317,577 11,311
323,9 50 39,323 4 944 50,093 6 369,425 393,296 11,276
3239 6,0 47,039 4 1129 59,923 7 572,467 467,581 11,241
3239 : 6,3 : 49,345 : 4 : 1184 : 62,859 : 7928,897 : 489,589 : 11,231
3239 7.0 54,707 4 1313 69,690 8 752,588 540,450 11,207
3239 : 8,0 : 62,325 : 4 : 1496 : 79,394 : 9910,081 : 611,922 : 11,172
3239 10,0 77,412 4 1858 98,615 12 158,342 750,747 11,104
3239 12,0 : 92,303 : 4 : 2215 : 117,584 : 14 319,559 : 884,196 : 11,035
3239 125 95,995 4 2304 122,286 14 846,530 916,735 11,019
Perfis Ocos Quadrados
EN10219-1/2
Dimensoes Espessura Peso Tubos Peso Seccao | - Momento W - Momento i - Raio
¢ (mm) ¢ (Kg/m) : por Atado : por Atado i (cm?) : de Inércia : de Flexao : de Giragéo
; ; ; ¢ (Ka) ; : (cm¥) : Elastico i (cm)
: : em?) :
15 15 0,590 360 1274 0,75 0,22 0,29 0,54
15 2,0 0,736 360 1590 0,94 0,25 - 0,51
16 15 0,637 1376 0,81 0,27 0,58
16 2,0 0,798 1724 1,02 0,31 0,56
18 15 0,732 1269 0,93 0,41 0,66
18 2,0 0,924 1289 1602 1,18 0,48 0,64



Perfis Ocos Quadrados
EN10219-1/2

Dimensdes : Espessura : Peso : Tubos : Peso : Secgdo :1-Momento : W-Momento : i-Raio
: (mm) : (Kg/m) : por Atado : por Atado : (em?) : de Inércia : de Flexdo : de Giragéo
: : : : (Kg) :  (cm¥) : Elastico : (cm)
: : : : (em’) :

19 15 0,779 225 1052 0,99 0,49 0,52 0,70
19 2,0 0,987 225 1332 1,26 0,58 0,61 0,68
20 15 0,826 225 1115 1,05 0,58 0,58 0,74
20 2,0 1,050 225 1418 134 0,69 0,69 0,72
22 15 0,920 196 1082 117 0,80 0,73 0,83
22 2,0 1175 196 1382 1,50 0,96 0,87 0,80
25 15 1,061 196 1248 135 122 0,97 0,95
25 2,0 1,364 196 1604 174 1,48 119 0,92
25 2,5 1,640 196 1929 2,08 1,69 135 0,80
25 3,0 1,890 196 2223 2,41 184 147 0,87
30 15 1,297 169 1315 1,65 2,20 1,46 115
30 2,0 1678 169 1701 2,14 2,72 181 113
30 2,5 2,032 169 2060 2,59 3,16 2,10 110
30 3,0 2,361 169 2394 3,01 3,50 2,34 1,08
35 15 1,532 121 1112 195 3,60 2,05 1,36
35 2,0 1,992 121 1446 2,54 4,51 2,58 133
35 3,0 2,832 121 2056 3,61 5,95 3,40 128
35 4,0 3,570 121 2592 4,55 6,93 3,96 123
40 15 1,768 121 1284 2,25 5,49 2,75 1,56
40 2,0 2,306 121 1674 2,94 6,94 3,47 1,54
40 2,5 2,817 121 2045 3,59 8,22 4,11 151
40 3,0 3,303 121 2398 4,21 9,32 4,66 1,49
40 4,0 4,198 64 1612 5,35 11,07 5,54 L44
40 50 4,990 64 1916 6,36 12,26 6,13 1,39
45 15 2,003 100 1202 2,55 7,96 3,54 177
45 2,0 2,620 100 1572 3,34 10,12 4,50 1,74
45 30 3,774 100 2264 4,81 13,78 6,12 1,69
45 4,0 4,826 64 1853 6,15 16,61 7,38 1,64
50 15 2,239 81 1088 2,85 11,07 4,43 197
50 2,0 2,934 81 1426 3,74 14,15 5,66 195
50 2,5 3,602 81 1751 4,58 16,94 6,78 1,92
50 3,0 4,245 81 2063 5,41 19,47 7,79 1,90
50 4,0 5,454 64 2094 6,95 23,74 9,49 185
50 50 6,560 49 1929 8,36 27,04 10,82 1,80
50 6,0 7,562 49 2223 9,63 29,45 11,78 175
60 15 2,710 64 1041 3,45 19,52 6,51 2,38
60 2,0 3,562 64 1368 4,54 25,14 8,38 2,35
60 2,5 4,387 64 1685 5,59 30,34 10,11 2,33

60 £30 {5187 {64 :1992 : 6,61 : 3513 ‘1171 1231



Perfis Ocos Quadrados

EN 10219 -1/2

Dimensoes

Espessura
: (mm)

Peso
 (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Seccgao
i em?)

I - Momento . W - Momento
: de Inércia
- (em®)

i- Raio
: de Giragédo
i (em)

60

60

60

60

60

70

70

70

70

70

70

70

70

70

76

80

80

80

80

80

80

80

80

90

90

90

90

90

90

92

100

100

100

100

100

100

100

100

100

4,0
50
6,0
6,3
8,0
15
2,0
2,5
3,0
4,0
6,0
6,3
8,0
3,0
3,0
50
6,0
6,3
8,0
30
50
6,0
6,3
8,0
2,0
3,0
4,0
6,0
6,3

£ 70

6,710
8,130
9,446
9,553
11,337
3,181
4,190
5172
6,129
7,966
9,700
11,330
11,531
13,849
6,695
3,652
4,818
7071
9,222
11,270
13,214
13,510
16,361
8,013
10,478
12,840
15,098
15,488
18,873
10,729
6,074
8,955
10,358
11,734
13,085
14,410
16,982
17,466

119121

(16

21691
%1756
%1700
21720
%1088
%935
%1232
%1521
%1802
%2342
%1455
%1700
%1730
%1330
%1446
%789
%1041
%1527
%1992
%1691
%1982
%2027
%1472
%1442
;1886
%1926
% 1812
%1859
%1699
% 2317
%911
%1343
%1554
§ 1760
%1570
% 1729
% 2038
%2096

: 1836

21036
%1203
21217
%14A4
%405
%534
%659
2281
%1015
%1236
%1443
%14ﬁ9
%1164
%853

{ 4,65

11,75
14,36
16,83
17,21
20,84
10,21
13,35
16,36
19,23
19,73
24,04
13,67
774

11,41
13,19
14,95
16,67
18,36
21,63
22,25

: 24,36

43,55
50,49
56,07
54,41
58,57
31,46
40,73
49,41
57,53
72,12
84,63
9517
93,77
104,11
74,69
47,48
61,70
87,84
111,04
131,44
149,18
148,51
168,38
127,28
161,92
192,93
220,48
221,13
254,59
173,67
123,01
177,05
202,28
226,35
249,29
271,10
311,47
314,17

: 337,04

201
2,79
276

{274

3,18
3,17
312
3,07
3,03

{298

3,56
3,99
3,94
3,92
3,89
3,87
3,84
3,79
3,76

1372



Perfis Ocos Quadrados

EN 10219 -1/2

Dimensoes

Espessura
 (mm)

Peso
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
 (Kg)

Secgao
“(cm?)

- 1-Momento
: de Inércia
- (om?)

: W - Momento
: de Flexdo

: Elastico

: (cm?)

i - Raio
: de Giragéo
i (em)

100

100

110

110

110

110

110

110

110

110

110

110

120

120

120

120

120

120

120

120

120

120

120

120

125

125

125

125

125

125

125

125

125

125

130

130

130

130

130

£80

30
35
4,5
50
6,0
6,3
7,0
8,0
10,0
30
4,0
50
6,0
6,3
7,0

{80

12,5
30
35
45
50
6,0
6,3
7,0

i80

3,0
4,0

:50

§2L385
%25555
%9397
§1L457
%12990
%14A98
%1&980
%18866
%19A44
§2L319
%23397
%28]05
%10339
%12556
%14246
%15911
%11550
%20750
§2L422
223517
gzsAog
§3L845
%35843
% 36,929
§1L310
213105
%14374
%16517
%1&335
%21592
% 22,411
%24616
%21665
% 33,415
§1L781
%13555
%15502
%11324

£19,120

;15
15
20
20
20
20
16
16
20
20
20
12
12

12

20
20
20
20
16
12
20
20

20

%1925
%2301
%1188
21375
%1559
%1740
%1918
%2264
52333
%2047
%2294
§2756
%1301
%1507
§l710
%1909
%2106
%2490
% 2571
51693
%1901
%2293
§1290
% 1329
%1357
g 1573
% 1785
%1994
%2200
%2603
%2689
%2363
%2656
%2406
% 1414
%1639
21860
% 2079

: 2294

2724
32,57
12,61
14,59
16,55
18,47
20,36
24,03
24,77
2716
30,44
36,57
13,81
15,99
18,15
20,27
22,36
26,43
27,29
29,96
33,64
40,57
45,66
47,04
14,41
16,69
18,95
21,17
23,36
27,63
28,55
31,36
35,24
42,57
15,01
17,39
19,75
22,07

: 24,36

365,94
411,08
238,34
272,85
305,94
337,63
367,95
424,57
430,14
463,15
505,64
574,80
312,35
358,17
402,28
444,70
485,47
562,16
571,55
617,26
676,88
776,81
805,70
817,01
354,50
406,80
457,23
505,83
552,62
640,89
652,59
705,69
775,32
893,42
400,28
459,64
516,97
572,31

: 625,68

73,19
82,22
43,33
49,61
55,62
61,39
66,90
7719
78,21
84,21
91,93
104,51
52,06
59,69
67,05
74,12
80,91
93,69
95,26
102,88
112,81
129,47
134,28
136,17
56,72
65,09
73,16
80,93
88,42
102,54
104,41
11291
124,05
142,95
61,58
70,71
79,53
88,05

: 96,26

3,67
3,55
4,32
4,30
4,28

{425

4,08
3,96
4,76
4,73
4,71
4,68
4,66
4,61
4,54
4,49
4,38
4,20
417
4,96
4,94
4,91
4,89
4,86
4,82
4,78
4,74
4,69

{458

i 5,09

{507



Perfis Ocos Quadrados

EN 10219 -1/2

Dimensoes

Espessura
: (mm)

Peso
 (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Seccgao
i em?)

- 1-Momento
: de Inércia
- (em)

: W - Momento

i- Raio
: de Giragédo
i (em)

130

130

130

130

130

130

130

140

140

140

140

140

140

140

140

140

140

140

140

150

150

150

150

150

150

150

150

150

150

150

150

160

160

160

160

160

160

160

160

6,0
6,3
8,0
10,0
12,0
12,5
3,0
35
4,0
50
6,0
6,3
70

{80

12,5
3.0
35
4,5
50
6,0
6,3
8,0

{100

4,0
6,0
6,3

£ 70

22,634
23,401
25,715
28,921
34,985
39,611
40,854
12,723
14,754
16,758
18,737
20,690
24,518
25,379
27913
31,433
38,125
43,379
44,779
13,665
15,853
18,014
20,150
22,260
26,402
27,357
30,111
33,945
41,265
47,147
48,704
14,607
16,952
19,270
21,563
23,830
28,286
29,335

© 32,309

12

f12

;2716
%2808
%2469
§2776
%2519
§2852
%2941
%1527
§1770
%1609
%1799
§1986
%2354
%2436
22010
%2263
% 2745
%2342
%2418
§1312
% 1522
% 1729
§1934
% 2137
%2535
%2628
% 2168
%2444
% 2228
%2546
%2830
%1052
% 1221
§1387
%1553
% 1716
% 2037
% 2112

: 2326

28,83
29,81
32,76
36,84
44,57
50,46
52,04
16,21

18,79
21,35
23,87
26,36
31,23
32,33
35,56
40,04
48,57
55,26
57,04
17,41

20,19
22,95
25,67
28,36
33,63
34,85
38,36
43,24
52,57
60,06
62,04
18,61
21,59
24,55
27,47
30,36
36,03
37,37

{4116

726,64
740,94
802,17
882,85
1021,10
107524
1093,42
503,34
578,66
651,62
722,24
790,56
920,43
940,82
1020,68
1126,77
1311,67
1398,33
142523
622,73
716,64
807,82
896,30
982,12
1145,91
1173,71
1275,59
1411,83
1652,53
1779,77
1817,44
759,64
874,97
987,17
1096,29
1202,36
1405,48
144213

: 1569,69

: 196,21

5,02
4,99
4,90
4,79
4,62

{ 4,58

539
5,36
5,30
5,20
5,03
5,00
5,98

{596

5,44
5,41
6,39
6,37

{ 6,34



Perfis Ocos Quadrados

EN 10219 -1/2

Dimensoes

Espessura
 (mm)

Peso
 (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Secgao
“(cm?)

- 1-Momento
: de Inércia
- (om?)

: W - Momento
: de Flexdo

: Elastico

: (cm?)

i - Raio
: de Giragédo
i (em)

160

160

160

160

175

175

175

175

175

175

175

175

175

175

175

175

180

180

180

180

180

180

180

180

180

180

180

180

200

200

200

200

200

200

200

200

200

200

220

£80

3,0
4,0
50
6,0
6,3
70
8,0

{100

3.0
35
4,5
50
6,0
6,3

{80

45
{50
{60

63

36,457
44,405
50,915
52,629
16,020
18,600
21,154
23,682
26,185
31,112
32,302
35,606
40,225
49,115
56,567
58,617
16,491
19,150
21,782
24,389
26,970
32,054
33,292
36,705
41,481
50,685
58,451
60,479
24,294
27,215
30,110
35,822
37,248
41,101
46,505
56,965
65,987
68,329

: 26,806

i12

%12
12
12
12

P12

»
12
12
12

12

%2625
%2398
%2749
22842
%1153
§1339
%1523
%1705
§1885
%2240
%2326
§1923
%2172
%2652
22036
%2107
%1187
%1379
%1568
%1756
%1942
%2308
%2397
%1982
%2240
22737
%2104
% 2177
% 1312
%1470
%1828
%1934
% 2011
g 2219
% 2511
%2051
%2376
%2460

: 1448

24&44
%5557
%6486
%6104
%20A1
52369
%2695
%3047
53336
%3&63
§4L15
54536
§5L24
%6257
§7zoe
%7454
§2L01
%2439
%2175
§3Lo7
%3435
%4033
%4241
%46]6
%5284
26457
%7446
%7204
%3035
%3437
%3836
%4553
%4145
55236
%5924
%7257
%8406
;8104

: 34,15

1741,23
2047,67
2224,36
2275,04
1000,48
1153,68
130312
1448,83
1590,86
1864,03
1916,90
2090,47
2325,48
2750,91
3020,15
3095,00
1090,83
1258,28
142174
1581,26
1736,87
2036,52
2095,65
2286,70
2545,86
3016,80
332219
3406,43
1968,13
2191,54
2410,09
2832,75
2921,53
3194,10
3566,25
4251,06
4730,22
4859,42

: 263914

217,65
255,96
278,05
284,38
114,34
131,85
148,93
165,58
181,81
213,03
219,07
238,91
265,77
314,39
345,16
353,71
121,20
139,81
157,97
175,70
192,99
226,28
232,85
254,08
282,87
335,20
369,13
378,49
196,81
219,15
241,01
283,27
292,15
319,41
356,63
42511
473,02
485,94

: 239,92

7,00
6,98
6,95
6,93
6,91
6,86
6,83
6,79
6,74

i 6,63

6,68
6,65
797
7,93
7,88

{781



Perfis Ocos Quadrados

EN 10219 -1/2

Dimensoes

Espessura
: (mm)

Peso
 (Kg/m)

Tubos

: por Atado

: Peso

: por Atado
i (Kg)

Seccgao
i em?)

: 1-Momento
: de Inércia
- (emf)

: W - Momento

. i - Raio

: de Giragédo
i (em)

220

220

220

220

220

220

220

220

250

250

250

250

250

250

250

250

260

260

260

260

260

260

260

4,5
50
6,0
6,3
8,0
10,0
12,0
12,5
50
6,0
6,3
7.0

i80

{50
i6,0

(63

30,041
33,250
39,590
41,204
51,529
63,245
73,523
76,179
37,960
45,242
47,139
52,091
59,065
72,665
84,827
87,954
39,530
47,126
49,117
61,577
75,805
88,595

91,879

f1622

i1796

i 2138

i 2225

i 2783

{2077

i 2647

{2742

i 1367

{1629

i 1697

{1875

i 2126

i 2616

i 2036

2111

i1423

i 1697

i 1768

{2217

i 2729

i 2126

£ 2205

38,27
42,36
50,43
52,49
65,64
80,57
93,66
97,04
48,36
57,63
60,05
66,36
75,24
92,57
108,06
112,04
50,36
60,03
62,57
78,44
96,57
112,86

: 117,04

£ 204155

: 3238,02

{ 3813,36

§3939,93

{ 4828,01

{ 5782,46

{ 6486,85

: 6673,98

{ 4805,01

{ 5672,00

{ 5872,62

{ 6442,58

£ 7229,20

i 8706,67

{ 9859,42

£10161,31

£ 5422,03

| 6404,54

| 6634,95

: 8178,02

| 9864,65

£ 11199,50

{ 11547,88

: 888,30

f877

(874

{870

{952

{1038

{1033

£10,30

f1021

{1011

Perfis Ocos Rectangulares

EN10219-1/2

Dimensoes

Espessura
- (mm)

Massa
: Linear
- (Kg/m)

: Tubos
: por Atado

Peso
: por Atado
- (Kg)

Seccao

S em?)

Ixx
- (em?)

Wyy
S em?)

Eivv
: (em)

20 ix:
20 X
20 X
20 : X :
25 X
25 X

25 ix:

10

10

15

15

10

10

13

1 1,50
2,00

150

£ 0,590
0736
0,708
0,893
0,708
0,893

£0,779

£ 300
300
234

.234
250
250

£ 209

£ 1062,00
1324,80
994,03
1253,77
1062,00
133950

£ 976,87

10,75

0,94

0,90

114

£ 0,99

10,325
0,367
0,454

.0529
0,595
0,688

£0,719

0,367
0,454
: 0,529
0,476
0,550

£ 0,575

0,626
0,710
: 0,682
0,812
0,778

£ 0,851

0,105
0,116
0,288
0,333
0133
0,149

0,252

0,211
0,232
0,384
0,444
0,265
0,298

0,388

0,374
0,352
0,565
0,541
0,384
0,362

0,504



Perfis Ocos Rectangulares

EN 10219 -1/2

Dimensdes Espessura Massa Tubos Peso § Secgao Ixx Wxx ixx I Wyy iyy
: (mm) : Linear : por Atado : por Atado  (cm?)  (cm?) : (cmd)  (cm)  (cm¥)  (cmd) : (cm)
: - (Kg/m) : : (Kg) : : : : : :
25 X 13 2,00 0,987 209 123770 126 0,847 0,678 0,821 0,292 0,449 0,482
25 X 15 1,50 0,826 209 1035,80 1,05 0,802 0,642 0,873 0,356 0,475 0,582
25 X 15 : 2,00 1,050 209 1316,70 134 0,953 0,763 0,844 0,418 0,558 0,559
25 X 20 150 0,944 180 1019,52 1,20 1,008 0,807 0,916 0,711 0,711 0,769
25 X 20 1200 1,207 180 1303,56 1,54 1,218 0,975 0,890 0,855 0,855 0,746
30 X 10 150 0,826 225 111510 1,05 0,976 0,651 0,963 0,160 0,320 0,390
30 X 10 200 1,050 225 1417,50 134 1151 0,768 0,928 0,182 0,363 0,368
30 X 15 150 0,944 200 1132,80 1,20 1281 0,854 1,032 0,425 0,567 0,595
30 X 15 200 1,207 200 1448,40 1,54 1,544 1,029 1,002 0,503 0,671 0,572
30 X 20 1,50 1,061 180 1145,88 135 1,586 1,057 1,083 0,840 0,840 0,788
30 X 20 2,00 1,364 180 147312 174 1,937 1,291 1,056 1,017 1,017 0,765
30 X 20 3,0 1,890 180 2041,20 2,41 2,406 1,604 1,000 1,247 1,247 0,720
30 X 25 : 150 1179 168 1188,43 150 1891 1,261 1122 1,424 1139 0,974
30 X 25 200 1,521 168 153317 1,94 2,329 1,553 1,097 1,749 1,399 0,850
32 X 13 150 0,944 200 1132,80 1,20 1,374 0,859 1,089 0,322 0,495 0,517
32 X 13 200 1,207 200 1448,40 1,54 1,652 1,033 1,037 0,378 0,581 0,496
35 X 10 1,50 0,944 203 1149,79 1,20 1,490 0,851 1113 0187 0,375 0,395
35 X 10 200 1,207 203 147013 1,54 1,782 1,018 1,077 0,214 0,428 0,373
35 X 15 150 1,061 207 1317,76 1,35 1911 1,092 1,189 0,494 0,658 0,604
35 X 15 200 1,364 207 1694,09 174 2,327 1,330 1157 0,589 0,785 0,582
35 X 20 1150 1179 160 1131,84 1,50 2,332 1,333 1,246 0,969 0,969 0,803
35 X 20 200 1521 160 1460,16 1,94 2,872 1,641 1,218 1,180 1,180 0,781
35 X 25 1150 1,297 162 1260,68 1,65 2,753 1573 1,291 1631 1,305 0,994
35 X 25 12,00 1678 162 1631,02 2,14 3,417 1,953 1,265 2,014 1611 0971
35 X 25 30 2,361 168 2379,89 3,01 4,408 2,519 1,210 2,571 2,057 0,925
40 X 10 1,50 1,061 196 124774 135 2,153 1077 1,262 0,215 0,430 0,399
40 X 10 200 1,364 196 1604,06 174 2,604 1,302 1,224 0,247 0,494 0,377
40 X 15 150 1179 176 1245,02 150 2,710 1,355 1,343 0,562 0,750 0,612
40 X 15 200 1,521 176 1606,18 194 3,327 1,663 1311 0,674 0,898 0,590
40 X 20 1150 1,297 162 1260,68 165 3,266 1,633 1,406 1,097 1,097 0,815
40 X 20 20 1,678 162 1631,02 2,14 4,050 2,025 1377 1,343 1,343 0,793
40 X 20 25 2,032 162 1975,10 2,59 4,694 2,347 1,347 1,537 1,537 0,770
40 X 20 :30 2,361 162 2294,89 3,01 5,208 2,604 1,316 1,685 1,685 0,748
40 X 25 150 1,415 135 1146,15 1,80 3,822 1911 1,456 1,839 1,471 1,010
40 X 25 2,00 1,835 135 1486,35 2,34 4,772 2,386 1,429 2,279 1,823 0,988
40 X 25 30 2,597 135 2103,57 3,31 6,237 3,118 1,373 2,937 2,349 0,942
40 X 27 1,50 1,462 130 1140,36 1,86 4,044 2,022 1474 2,197 1,628 1,086
40 X 27 12,00 1,897 130 1479,66 2,42 5,061 2,531 1,447 2,734 2,025 1,064
40 X 27 30 2,601 130 2098,98 3,43 6,648 3,324 1,393 3,551 2,630 1,018




Perfis Ocos Rectangulares

EN 10219 -1/2

Dimensdes Espessura Massa Tubos Peso Secgao Ixx Wxx lyy Wyy iyy
 (mm) : Linear : por Atado : por Atado  (cm?) i (cm?)  (cmd)  (cm¥) i (cmd) : (cm)
: C(Kg/m) " (Kg) : : : : :
40 X 30 1,50 1,532 130 1194,96 195 4,378 2,189 1,498 2,806 1,870 1199
40 X 30 2,00 1,992 130 1553,76 2,54 5,495 2,747 1,472 3,507 2,338 1176
40 X 30 3,0 2,832 130 2208,96 3,61 7,266 3,633 1,419 4,602 3,068 1129
40 X 30 4,0 3,570 130 2784,60 4,55 8,472 4,236 1,365 5,330 3,553 1,083
45 X 10 1,50 1179 162 1145,99 1,50 2,986 1,327 1,410 0,242 0,484 0,402
45 X 10 2,00 1521 162 1478,41 1,94 3,644 1,619 1372 0,280 0,559 0,380
45 X 15 1,50 1,297 147 1143,95 1,65 3,696 1,643 1,496 0,631 0,841 0,618
45 X 15 2,00 1,678 147 1480,00 2,14 4,569 2,031 1,462 0,759 1,012 0,596
45 X 20 1,50 1,415 144 1222,56 1,80 4,406 1,958 1,564 1,226 1,226 0,825
45 X 20 2,00 1,835 144 1585,44 2,34 5,494 2,442 1,533 1,505 1,505 0,803
45 X 20 3,0 2,597 144 224381 331 7154 3,179 1,470 1,904 1,904 0,759
45 X 25 15 1,532 126 1158,19 1,95 5,116 2,274 1,619 2,046 1,637 1,024
45 X 25 2,0 1,992 126 1505,95 2,54 6,419 2,853 1,591 2,544 2,035 1,001
45 X 25 3,0 2,832 126 2140,99 3,61 8,479 3,768 1,533 3,302 2,642 0,957
45 X 30 30 3,068 5128 52356,22 391 9,804 4,357 31,584 5,151 3,434 1,148
45 X 35 1,50 1,768 120 1272,96 2,25 6,535 2,905 1,704 4,438 2,536 1,404
45 X 35 2,00 2,306 120 1660,32 2,94 8,270 3,675 1,678 5,598 3,199 1381
45 X 35 30 3,303 3120 52378,16 421 511,129 4,946 51,626 7,489 4279 1,334
45 X 35 4,0 4,198 108 2720,30 535 13,238 5,884 1,573 8,859 5,063 1,287
50 X 10 150 1,297 144 1120,61 165 4,006 1,603 1,557 0,270 0,539 0,404
50 X 10 200 1678 144 1449,79 214 4,926 1970 1,518 0,312 0,624 0,382
50 X 14 1,50 1,391 132 1101,67 177 4,712 1,885 1,631 0,596 0,851 0,580
50 X 14 2,00 1,803 132 142798 2,30 5,848 2,339 1,596 0,715 1,022 0,558
50 X 15 :150 1,415 132 1120,68 1,80 4,889 1,956 1,647 0,699 0,933 0,623
50 X 15 2,00 1,835 132 1453,32 2,34 6,078 2,431 1613 0,844 1126 0,601
50 X 20 150 1,532 126 115819 195 5771 2,308 1,719 1,354 1,354 0,833
50 X 20 200 1,992 126 1505,95 2,54 7,231 2,892 1,688 1,668 1,668 0,811
50 X 20 3,0 2,832 126 2140,99 3,61 9,513 3,805 1624 2123 2123 0,767
50 x 25 150 1,650 128 1267,20 2,10 6,654 2,661 1,779 2,254 1,803 1,035
50 X 25 2,00 2,149 128 1650,43 2,74 8,384 3,353 1,750 2,809 2,247 1,013
50 X 25 3,0 3,068 128 2356,22 391 11172 4,469 1691 3,667 2,934 0,969
50 X 25 4,00 3,884 128 298291 4,95 13,129 5,252 1,629 4,228 3,383 0,924
50 X 27 1,50 1,697 128 1303,30 2,16 7,006 2,803 1,800 2,686 1,989 1115
50 X 27 2,00 2,211 128 1698,05 2,82 8,845 3,538 1772 3,360 2,489 1,092
50 X 27 3,00 3162 120 2276,64 4,03 11,836 4,734 1714 4,420 3274 1,047
50 X 27 4,00 4,010 120 288720 511 13,978 5,591 1,654 5137 3,805 1,003
50 X 30 150 1,768 120 1272,96 2,25 7,536 3,014 1,829 3,415 2,277 1231
50 X 30 20 2,306 120 1660,32 2,94 9,536 3,815 1,802 4,293 2,862 1,209
50 X 30 2,5 2,817 120 2028,24 3,59 11,298 4,519 1774 5,052 3,368 1186




Perfis Ocos Rectangulares

EN 10219 -1/2

Dimensdes Espessura Massa Tubos Peso Secgao Ixx Wxx ixx lyy Wyy iyy
 (mm) : Linear : por Atado : por Atado  (cm?)  (cm?)  (cmd)  (cm)  (cm¥) i (cmd) i (cm)
: C(Kg/m) " (Kg) : : : : : : :
50 X 30 30 3,303 120 2378,16 4,21 12,831 5132 1,746 5,700 3,800 1,164
50 X 30 4,0 4,198 108 2720,30 535 15,251 6,100 1,689 6,693 4,462 1119
50 X 30 50 4,990 108 3233,52 6,36 16,871 6,748 1,629 7,325 4,884 1,074
50 X 35 15 1,886 108 122213 2,40 8,418 3,367 1,872 4,859 2,776 1,422
50 X 35 2,0 2,463 108 1596,02 314 10,689 4,276 1,846 6,143 3,510 1,399
50 X 35 3,0 3,539 108 229327 4,51 14,490 5,796 1,793 8,259 4,719 1,354
50 X 40 15 2,003 99 1189,78 2,55 9,301 3,720 1,909 6,602 3,301 1,608
50 X 40 2,0 2,620 99 1556,28 3,34 11,842 4,737 1,884 8,386 4,193 1,585
50 X 40 3,0 3,774 99 2241,76 4,81 16,149 6,460 1,833 11,382 5,691 1,539
50 X 40 140 4,826 88 2548,13 6,15 19,493 7,797 1,781 13,677 6,839 1,492
55 X 35 150 2,003 96 1153,73 2,55 10,601 3,855 2,038 5,280 3,017 1,438
55 X 35 2,00 2,620 96 1508,12 334 13,500 4,909 2,011 6,688 3,822 1,416
55 X 35 3,00 3,774 96 2173,82 4,81 18,414 6,696 1,957 9,029 5160 1,370
55 X 35 4,00 4,826 96 2779,78 6,15 22,224 8,081 1,901 10,792 6,167 1,325
55 X 45 11,50 2,239 99 1329,97 2,85 12,749 4,636 2,114 9,375 4,167 1,813
55 X 45 12,00 2,934 99 1742,80 374 16,311 5931 2,089 11,970 5320 1,790
55 X 45 3,00 4,245 99 2521,53 541 22,475 8173 2,039 16,430 7,302 1,743
55 X 45 4,00 5,454 63 2061,61 6,95 27,437 9,977 1,987 19,984 8,882 1,696
60 X 10 150 1,532 100 919,20 1,95 6,685 2,228 1,851 0,324 0,649 0,408
60 X 10 2,00 1,992 100 1195,20 2,54 8,316 2,772 1810 0,378 0,755 0,386
60 X 15 1,50 1,650 100 990,00 2,10 7,969 2,656 1,947 0,837 1116 0,631
60 X 15 2,00 2,149 100 1289,40 2,74 9,998 3,333 1911 1,014 1,353 0,609
60 :ix: 15 3,00 3,068 100 1840,80 391 13,184 4,395 1,837 1,250 1,666 0,566
60 X 20 . 1,50 1,768 108 1145,66 2,25 9,253 3,084 2,027 1,612 1612 0,846
60 X 20 200 2,306 108 1494,29 2,94 11,681 3,894 1,994 1,993 1,993 0,824
60 X 20 30 3,303 108 2140,34 4,21 15,623 5,208 1,927 2,561 2,561 0,780
60 X 25 150 1,886 105 1188,18 2,40 10,536 3,512 2,094 2,668 2,135 1,054
60 X 25 2,00 2,463 105 1551,69 3,14 13,364 4,455 2,064 3,340 2,672 1,032
60 X 25 30 3,539 105 2229,57 4,51 18,062 6,021 2,002 4,398 3,518 0,988
60 X 30 1,50 2,003 98 117776 2,55 11,820 3,940 2152 4,025 2,683 1,256
60 X 30 2,00 2,620 98 1540,56 3,34 15,046 5,015 2,123 5,078 3,385 1,234
60 X 30 30 3,774 98 221911 4,81 20,501 6,834 2,085 6,798 4,532 1,189
60 X 30 4,0 4,826 88 2548,13 6,15 24,703 8,234 2,005 8,055 5370 1,145
60 X 40 1150 2,239 88 1182,19 2,85 14,387 4,796 2,246 7,715 3,857 1,645
60 X 40 2,0 2,934 88 154915 3,74 18,412 6,137 2,220 9,831 4,915 1,622
60 X 40 2,5 3,602 88 1901,86 4,59 22,071 7,357 2,193 11,736 5,868 1,599
60 X 40 30 4,245 88 2241,36 541 25,379 8,460 2,166 13,440 6,720 1,576
60 X 40 4,0 5,454 54 1767,10 6,95 30,986 10,329 2112 16,280 8,140 1,531
60 X 40 50 6,560 48 1889,28 8,36 35,328 11,776 2,056 18,426 9,213 1,485




Perfis Ocos Rectangulares

EN 10219 -1/2

Dimensdes Espessura Massa Tubos Peso Secgao Ixx Wxx lyy Wyy iyy
: (mm) : Linear : por Atado : por Atado  (cm?) : (cm?)  (cmd)  (cm¥) i (cmd) : (cm)
: C(Kg/m) " (Kg) : : : : :
60 X 40 6,0 7,562 48 2177,86 9,63 38,497 12,832 1,999 19,948 9,974 1,439
60 X 50 1,50 2,474 72 1068,77 315 16,954 5,651 2,319 12,830 5132 2,018
60 X 50 2,00 3,248 72 140314 4,14 21,777 7,259 2,294 16,452 6,581 1,994
60 X 50 3,0 4,716 48 1358,21 6,01 30,257 10,086 2,244 22,785 9,114 1,947
60 X 50 4,0 6,082 48 1751,62 7.75 37,268 12,423 2193 27,979 11191 1,900
635 ix: 318 50 6,191 48 1783,01 7,89 33,937 10,689 2,074 10,972 6,900 1,180
70 X 20 1,50 2,003 98 1177,76 . 2,55 13,860 3,960 2,330 1,869 1,869 0,856
70 X 20 2,00 2,620 98 1540,56 3,34 17,599 5,028 2,297 2,318 2,319 0,834
70 X 20 3,0 3,774 98 2219,11 4,81 23,837 6,810 2,227 2,999 2,999 0,790
70 X 30 . 1,50 2,239 84 1128,46 2,85 17,380 4,966 2,469 4,635 3,090 1,275
70 X 30 200 2,934 84 1478,74 3,74 22,225 6,350 2,439 5,863 3,909 1,253
70 X 30 30 4,245 84 2139,48 541 30,575 8,736 2,378 7,896 5264 1,208
70 X 30 4,0 5,454 54 1767,10 6,95 37,230 10,637 2,315 9,418 6,279 1164
70 X 35 50 6,952 40 1668,48 8,86 47,588 13,596 2,318 15,447 8,827 1321
70 X 40 1150 2,474 72 1068,77 315 20,900 5971 2,575 8,827 4,413 1673
70 X 40 200 3,248 72 140314 4,14 26,850 7,671 2,548 11,276 5,638 1,651
70 X 40 130 4,716 72 2037,31 6,01 37,313 10,661 2,492 15,498 7,749 1,606
70 X 40 4,0 6,082 54 1970,57 775 45,952 13,129 2,435 18,883 9,441 1,561
70 X 40 50 7,345 42 1850,94 i 9,36 52,879 15,108 2,377 21,509 10,755 1,516
70 X 40 6,0 8,504 42 2143,01 10,83 58,201 16,629 2,318 23,452 11,726 1471
70 X 50 15 2,710 63 1024,38 3,45 24,420 6,977 2,660 14,595 5,838 2,056
70 X 50 2,0 3,562 63 1346,44 4,54 31,475 8,993 2,634 18,758 7,503 2,033
70 ix:i 50 2,5 4,387 63 1658,29 5,59 38,014 10,861 2,608 22,590 9,036 2,010
70 X 50 30 5187 35 1089,27 6,61 44,051 12,586 2,582 26,103 10,441 1,987
70 X 50 4,0 6,710 35 1409,10 8,55 54,675 15,621 2,529 32,221 12,888 1,942
70 X 50 50 8,130 35 1707,30 10,36 63,463 18,132 2,475 37,204 14,882 1,895
70 X 50 6,0 9,446 35 1983,66 12,03 70,525 20,150 2,421 41,142 16,457 1,849
70 X 50 8,0 11,337 35 2380,77 14,44 73,183 20,909 2,251 42,868 17,147 1723
70 X 60 15 2,945 54 954,18 3,75 27,939 7,983 2,729 22,089 7,363 2,426
70 X 60 2,0 3,876 54 1255,82 4,94 36,101 10,314 2,704 28,508 9,503 2,403
70 X 60 3,0 5,658 54 1833,19 721 50,789 14,611 2,654 40,013 13,338 2,356
70 X 60 40 7338 54 237751 9,35 63,398 18,114 2,604 49,834 16,611 2,309
80 X 20 15 2,239 68 913,51 2,85 19,744 4,936 2,631 2126 2126 0,863
80 X 20 2,0 2,934 68 1197,07 3,74 25,186 6,297 2,596 2,644 2,644 0,841
80 X 20 30 4,245 68 1731,96 5,41 34,455 8,614 2,524 3,437 3,437 0,797
80 X 25 3,0 4,481 68 1828,25 571 38,904 9,726 2,611 5,859 4,687 1,013
80 X 30 15 2,474 72 1068,77 315 24,366 6,092 2,780 5,245 3,496 1,290
80 X 30 2,0 3,248 72 140314 4,14 31,272 7,818 2,749 6,649 4,432 1,268
80 X 30 3,0 4,716 72 2037,31 6,01 43,353 10,838 2,686 8,994 5,996 1,224




Perfis Ocos Rectangulares

EN 10219 -1/2

Dimensdes Espessura Massa Tubos Peso Seccgao Ixx Wxx ixx lyy Wyy iyy
: (mm) : Linear : por Atado : por Atado : (cm?) : (cm*) : (cmd) : (cm) ¢ (cm*) ¢ (em?) ¢ (cm)
: (Kg/m) : (Kg) : 1 r z i :
80 X 30 4,0 6,082 50 1824,60 7,75 53,230 13,308 2,621 10,781 7,187 1,180
80 X 40 15 2,710 72 1170,72 3,45 28,988 7,247 2,898 9,939 4,970 1,697
80 b3 40 2,0 3,562 72 1538,78 4,54 37,357 9,339 2,869 12,722 6,361 1,675
80 X 40 2,5 4,387 72 1895,18 5,59 45,106 11,276 2,841 15,257 7,628 1,652
80 X 40 3,0 5,187 72 2240,78 6,61 52,251 13,063 2,812 17,556 8,778 1,630
80 X 40 4,0 6,710 50 2013,00 855 64,793 16,198 2,753 21,485 10,743 1,585
80 X 40 50 8,130 35 1707,30 10,36 75,108 18,777 2,693 24,593 12,296 1,541
80 X 40 6,0 9,446 35 1983,66 12,03 83,321 20,830 2,631 26,956 13,478 1,497
80 X 40 8,0 11,337 35 2380,77 14,44 85,092 21,273 2,427 27,663 13,832 1,384
80 X 50 15 2,945 60 1060,20 3,75 33,611 8,403 2,993 16,360 6,544 2,088
80 X 50 2,0 3,876 60 1395,36 4,94 43,442 10,861 2,966 21,063 8,425 2,066
80 ixi 50 30 5,658 60 2036,88 . 721 61,149 15,287 2,913 29,421 11,768 2,020
80 X 50 4,0 7,338 42 1849,18 9,35 76,355 19,089 2,858 36,464 14,586 1,975
80 X 50 50 8,915 16 855,84 i 11,36 89,192 22,298 2,803 42,288 16,915 1,930
80 X 50 6,0 10,388 16 997,25 13,23 99,785 24,946 2,746 46,986 18,795 1,884
80 X 60 15 3,181 42 801,61 4,05 38,233 9,658 3,072 24,656 8,219 2,467
80 X 60 2,0 4,190 42 1055,88 534 49,528 12,382 3,046 31,873 10,624 2,444
80 X 60 2,5 5172 42 1303,34 6,59 60,126 15,032 3,021 38,613 12,871 2,421
80 X 60 3,0 6,129 42 1544,51 7,81 70,047 17,512 2,995 44,891 14,964 2,398
80 X 60 4,0 7,966 42 2007,43 10,15 87,918 21,980 2,943 56,116 18,705 2,352
80 X 60 50 9,700 30 1746,00 12,36 103,275 25,819 2,891 65,661 21,887 2,305
80 X 60 6,0 11,330 24 1631,52 14,43 116,249 29,062 2,838 73,633 24,544 2,259
80 X 60 8,0 13,849 24 1994,26 17,64 126,734 31,684 2,680 80,378 26,793 2,134
90 X 30 3,0 5,187 55 1711,71 6,61 59,135 13,141 2,991 10,092 6,728 1,236
90 X 30 4,0 6,710 45 1811,70 8,55 73,105 16,245 2,924 12,143 8,096 1192
90 X 40 15 2,945 50 883,50 3,75 38,803 8,623 3,216 11,051 5,526 1,716
90 X 40 2,0 3,876 50 1162,80 4,94 50,132 11,141 3,187 14,167 7,083 1,694
90 X 40 3,0 5,658 50 1697,40 721 70,493 15,665 3,127 19,614 9,807 1,650
90 X 40 4,0 7,338 50 2201,40 9,35 87,907 19,535 3,067 24,088 12,044 1,605
90 X 50 15 3,181 45 858,87 4,05 44,678 9,928 3,321 18,124 7,250 2,115
90 X 50 2,0 4,190 45 1131,30 5,34 57,878 12,862 3,293 23,368 9,347 2,092
90 X 50 2,5 5172 45 1396,44 6,59 70,262 15,614 3,266 28,236 11,294 2,070
90 X 50 3,0 6,129 45 1654,83 i 781 81,851 18,189 3,238 32,739 13,096 2,048
90 X 50 4,0 7,966 40 1911,84 10,15 102,710 22,824 3,181 40,707 16,283 2,003
90 X 50 50 9,700 40 2328,00 12,36 120,600 26,800 3124 47,371 18,948 1,958
90 X 50 6,0 11,330 35 2379,30 14,43 135,661 30,147 3,066 52,830 21,132 1,913
90 X 50 6,3 11,631 35 242151 14,69 132,694 29,488 3,006 52,129 20,852 1,884
90 X 50 8,0 13,849 35 2908,29 17,64 146,665 32,592 2,883 57,151 22,860 1,800
95 X 25 15 2,710 60 975,60 3,45 34,569 7278 3,164 4,120 3,296 1,092




Perfis Ocos Rectangulares

EN 10219 -1/2

Dimensdes

Espessura
¢ (mm)

Massa
: Linear
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Secgao
i (om?)

Ixx
- (om?)

- (em?®)

Cixx
cm)

Elvv
:emf)

E“Wv
i (em?)

Eiyv
i (em)

95 x
95 x
100§x§
100§x§
lOOx
100§x§
lOOx
100§x§
100§x§
100§x§
100§x§
100§x§
100x
100§x§
100§x§
100x
100§x§
100x
100§x§
100§x§
100x
100§x§
100§x§
100§x§
100§x§
100x
100§x§
100§x§
100§x§
100x
100§x§
100§x§
lOOx
100§x§
100§x§
100§x§
100§x§
100x

100 x

25

25

20

20

20

30

30

30

30

40

40

40

40

40

40

40

50

50

50

50

50

50

50

50

50

60

60

60

60

60

60

60

60

60

60

70

70

70

70

120
;30
15
120
éao
15
%zo
130
40
15
20
25
;30
40
50
6.0
15
%20
25
%30
w0
50
%60
6.3
180
%15
120
25
%30
40
50
%60
6.3
70
180
20
%30
40

‘50

%3562
5187
2710
%3562
5187
2,945
%3876
5,658
§1338
3181
4190
5172
§6129
7966
%9700
111330
3416
%4504
5,565
%6600
%8594
10,485
12072
112520
115105
%aesz
4818
5,957
707
§9222
111270
13214
§13510
14725
16,361
5132
7542
§9350

£12,055

%60
60
80
%80
80
%50
"
50
%30
55
55
%55
55
40
%36
‘3
%50
"
50
%50
%36
28
4
24
4
=
35
35
%35
35
28
24
§24
20
1
4
24
”

24

128232
;186132
130,80
170976
;2489]6
%88&50
%116280
169740
132084
104973
138270
170676
§202z57
191184
%209320
217536
102480
%135L20
' 1669,50
%198&00
%185630
176148
176717
180288
175,12
%76&92
101178
125007
148491
;193652
189336
190282
§194544
176700
117799
73001
%108&05
141840

£1735,92

4,54
6,61
3,45
4,54
6,61

1375

10,15
112,36
114,43

1435

%1095
1336
%1553
1595
1924
%455

614

750

%901

1175
1436
%1&83
7
1876
20,84

1654

44,458
ésLsgs
35,939
%46&66
64103
43216
%55771
78071
%92253
50,494
65,376
%79318
92,339
115,696
%135602
152210
57771
%74382
91,203
106,457
%134138
158,185
178,754
175,680
196,237
%65048
84,587
103,089
120575
;152581
180,769
%205298
203378
215,727
230179
94192
%134593
171,024

£ 203,352

%9360

13081
7188

%9233

12821
%8643

§1L154
15,644
19,451
10,099
13,075
%15864
18,468
23139
27120
§3OA42
11554
%14396
18241
21201
%26828
31,637
%35751
35136
39247
%1&010
16,917
20618
24115
§30516
36,154
§4L060
40676
43145
46,036
18,838
%26939
34205

£ 40,670

13130

,060

§3227
§3J90
3115
3394
%3361
3294
3225
3530
3500
3470
§a439
3377
%3313
3247
%3643
%3315
3587

:3558

,500

i 3,441
3381
13319

3,193

739

§3713
3,686
%assg
' 3,604
3548
3492
§3438
%3391
13323
3796
3744
§3592

£3,639

5196
6,954
2,641
3,295
4313
6,464
8,219
11,190
13,506
12,164
15,612
18,778
21,672
26,691
30,759
33,964
19,889
25674
31,058
36,057
44,949
52,454
58,674
58,186
64,292
29,791
38,604
46,884
54,647
68,682
80,828
91,201
90,913
96,138
102,180
54,602
77,741
98,288

116,379

4,157
5,564
2,641
3,295
4,313
4,309
5,480
7,460
9,004
6,082
7,806
9,389
10,836
13,345
15,380
16,982
7,956
10,269
12,423
14,423
17,980
20,982
23,470
23,275
25,717
9,930
12,868
15,628
18,216
22,894
26,943
30,400
30,304
32,046
34,060
15,601
22,212
28,082

33,251

1,070
1,026
0,875
0,852
0,808
1,313
1,290
1,246
1,202
1,733
1710
1,688
1,666
1,622
1,578
1,534
2,138
2,115
2,083
2,071
2,026
1,982
1,937
1,910
1,828
2,531
2,508
2,486
2,463
2,418
2,373
2,328
2,298
2,264
2,214
2,890
2,844
2,799

2,753



Perfis Ocos Rectangulares

EN 10219 -1/2

Espessura
¢ (mm)

Massa
: Linear
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Ixx
:emf)

: (em?®)

ixx
i (em)

Elyv
: (em)

EVVyy
i (em?)

Eivv
i (em)

100
100
100
100
100
100
100
100
100
100
100
101,6
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120

120

X

70
70
80
80
80
80
80
80
80
80
80

76,2
40
40
40
40
40
40
50
50
50
50
50
50
60
60
60
60
60
60
60
60
60
80
80
80
80
80

80

%ao
180
20
25
gao
40
50
6.0
%63
0
180
%ao
15
20
%&0
40
50
%ao
20
%&0
r
50
%ao
%80
20
25
130
40
%50
6.0
6.3
70
gso
20
%30
35
40
45

‘50

14,156
§11617
5,446
6,742
;8013
10478
12,840
;15098
%15488
%16823
18873
14,801
3,652
4818
707
§9222
11270
13214
§5132
7542
%9350
12,055
14,156
%11617
5,446
6742
8013
10478
12,840
;15098
15488
%16823
18873
6,074
%8355
10,358
11734
13,085

$14,410

4
”
35
%35
30
30
25
§20
20
%20
1
E

»
48
%30
30
30
%30
‘3
3
%32
4
4
g24
3
3
‘3
‘3
4
§20
20
16
;16
130
%30
130
%30
130

‘25

%203&46
536,85
114366
141582
§144234
 1886,04
%192&00
181176
%185856
%203076
135886
80411
105178
138758
107278
;165986
028,60
237852
§98534
' 1448,06
%189L20
173592
%203&46
%253685
104563
120446
153850
201178
%184886
181176
185856
162461
§181L81
109332
%lGlLQO
186444
211212
355,30

$2161,50

11021
113,35

16,36

9,23

§1973
§2L56
24,04
18,97

{465

‘11,75
11436

116,83

%1255
1536
%1&03
%2244

06,94

113,35

%1&36
11923
1973
2156
§2404
774

§1L41
1319
1495
16,67

11836

231842
;264120
103798
%126860
148811
189,466
%225935
258386
258773
%27&384
298,061
%25&289
80103
104,070
148043
;18&895
220808
%24&965
117,995
%188581
%213317
253801
%28&989
%325047
131,920
161,229
189119
240,740
%286975
328013
' 326,969
348771
§375308
150771
%230195
263132
%294585
324,580

1353141

%46368
52,824
20760
25,372
§29762
37,893
45187
; 51,677
§5L755
%55277
50612
%50344
13,351
17345
24674
§31;49
36,801
41,661
§19686
%2&097
%35636
42315
%48165
%54174
21,987
26872
31,520
40123
47829
§54569
54495
%58&29
62,551
26,628
%38366
43855
%4&098
54007

58,857

§SEBB
3431
3868
%3343
3818
3768
3717
§3ﬁ65
3622
%3581
3521
%3590
4150
4118
4,054
ésgsg
3922
%3354
4,249
4189
%4128
4,066
%4003
%3806
4361
%4333
4,304
4047
4189
§4130
4om
4022
§3351
4544
%4492
4,466
4439
4413

$ 4,386

132,145
150,489
73,869
90,168
105,639
134,169
158,609
182,105
182,811
185,032
210,020
164,391
14,388
18,503
25,788
31,896
36,926
40,972
30,284
42,693
53,435
62,621
70,362
78,575
45,334
55,155
64,403
81,247
95,994
108,769
109,164
115,915
123,983
86,040
123,435
140,796
157,294
172,947

187,775

37,756
42,997
18,467
22,542
26,410
33,542
39,902
45,526
45,703
48,758
52,505
43,147
7194

9,251

12,894
15,948
18,463
20,486
12114
17,077
21,374
25,048
28,145
31,430
15111
18,385
21,468
27,082
31,998
36,256
36,388
38,638
41,328
21,510
30,859
35,199
39,324
43,237

46,944

2,707
2,590
3,263
3,240
3,217
3170
3124
3,077
3,044
3,008
2,956
2,944
1,759
1,736
1,692
1,648
1,604
1,560
2,152
2,108
2,064
2,019
1,975
1871
2,556
2,534
2,512
2,467
2,423
2,378
2,352
2,319
2,271
3,335
3,289
3,267
3,244
3,221

3,198



Perfis Ocos Rectangulares

EN 10219 -1/2

Dimensdes

Espessura
¢ (mm)

Massa
: Linear
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Secgao
i (em?)

Ixx
i emf)

: (em?®)

Elyy
- (em)

EVVyv
i (em?)

Eivv
i (em)

120 x
120 x
120 x
120 x
120 x
120 x
120 x
120 x
120 x
120 x
120 x
120 x
120 x
120 x
120 x
127 x
127 x
127 x
127 x
127 x
130 x
130 x
130 x
130 x
130 x
130 x
130 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x

140 x

80

80

80

80

80

100

100

100

100

100

100

100

100

100

100

76

76

76

76

76

100

100

100

100

100

100

100

50

50

50

50

50

50

50

60

60

60

60

60

§BD
6.3
70
%80
1100
130
s
40
45
50
6.0
%63
70
80
%1&0
130
40
45
gao
%63
%ao
35
40
%45
50
%ao
180
20
%30
35
40
45
250
6.0
gzp
130
%35
40

45

%16982
17,466
19121
§2L385
25,565
9,897
11457
§12990
14,498
%15880
18,866
19,444
21,319
23,897
%28]05
9,007
11,023
13297
§11264
17763
%10368
12,006
%13618
%15204
16,765
%1&808
25,153
5,760
8484
éesos
11106
12378
§1&625
16,040
%6074
8,955
%10358
11734

£13,085

25
s
16
16
15
25
125
§25
20
%20
120
20
16
16
16
30
30
%30
24
4
%20
120
20
%20
120
20
120
28
28
ézs
28
28
28
28
g24
24
4
o

S04

254730
;261930
183562
%205296
245424
148455
171855
§194850
173976
%lngGO
263,92
%233&28
046,62
229411
%275568
163746
214614
%239&46
486,02
955787
§124416
 1440,72
163416
%182448
201180
%237696
301836
96768

142531
;164174
186581
%207950
' 2289,00
' 2694,72
%87466

128952
149155
168970

188424

21,63
§2225
2436
724
§3257
1261
14,50
§1655
1847
%2036
24,03
477
2716
3044
%3657
1159
1519
16,94
§2L99
2263
%1321
1529
1735
%1&37
2136
2523
3204
734

1081
§1249
1415
1577
;1136
2043
§z74

1141
1319
14,95

116,67

%40&081
408,497
438,269
475831
§534142
o717
%31&649
348,431
' 384641
%41&308
484109
%490025
527,766
576,353
%655475
254720
326168
%35&488
450,140
452,783
%321690
' 375,605
421681
%465946
508,428
%588&52
703,990
174,082
249,923
;285140
318,502
%350306
380,300
| 435,290
%193&28
278081
317753
' 355,595

£ 391,632

67677
;6&083
73,045
%79305
89024
45012
51775
§5&072
64107
%69885
80,685
1671
87,961
96,059
109,246
§40113
51,365
%56612
70888
| 71,304
%50#14
57785
64,874
§7L684
78220
%90A85
108306
24,869
%33703
40734
45513
%50044
54330
62184
%21590
39726
%45393
50,799

$ 55,947

{4,050
{4,638

{4814

,589

§4564
%4539
4488
4448
4,408
4,351
4234
;4588
4634
4607
§4524
4473
%4381
4,956
%4330
%4305
4879

{4,828

,687

§4371
%4809
4Tt
4745
4713
§4581
4616
%4896
4,937
4,907
4877

L4847

215,033
217114
232,449
251,662
281,145
205,283
234,887
263,237
290,357
316,269
364,562
369,564
397,699
433,827
492,410
115,478
147,060
161,644
200,788
202,867
219,401
251,190
281,680
310,892
338,852
391,106
467,768
34,895

49,329

55,847

61,920

67,562

72,788

82,050

52,065

74,159

84,282

93,812

102,767

53,758
54,279
58,112
62,916
70,286
41,057
46,977
52,647
58,071
63,254
72,912
73,913
79,540
86,765
98,482
30,389
38,700
42,538
52,839
53,386
43,880
50,238
56,336
62,178
67,770
78,221
93,554
13,958
19,732
22,339
24,768
27,025
29,115
32,820
17,355
24,720
28,094
31,271

34,256

3,153
3124
3,089
3,039
2,938
4,035
4,012
3,988
3,965
3,942
3,895
3,863
3,827
3,775
3,670
3,157
3112
3,089
3,022
2,994
4,076
4,053
4,030
4,006
3,983
3,937
3,821
2,181
2,136
2,114
2,092
2,070
2,048
2,004
2,594
2,550
2,527
2,505

2,483



Perfis Ocos Rectangulares

EN 10219 -1/2

Espessura
¢ (mm)

Massa
: Linear
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

E Seccdo
“(em?)

Ixx
:emf)

: (em?®)

ixx
i (em)

Elyv
: (em)

EVVyy
i (em?)

Eivv
i (em)

140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x

140 x

60

60

60

60

60

70

70

70

70

70

70

70

70

70

70

80

80

80

80

80

80

80

80

80

80

100

100

100

100

100

100

100

100

120

120

120

120

120

120

60
63

(70

s
40
45
50
6.0
%63
70

80

40
§45
%50
%60
ésa
70

‘80

%3@
35
40
45
50
6.0
%80
100
130
s
40
45
50

60

%1&982
17,466
19121
§2L385
25,565
9,426
%10907
12362
13791
%15195
17,924
%1&455
120220
2264
27135
§9397
11457
%12390
14,498
%15980
%18666
19,444
21319
%23397
28,705
%10339
12,556
14,246
15911
§11550
20,750
%2&409
31,845
11,781
%l&655
15502
17304
119120

$22,634

4
”
24
18
18
30
%30
25
25
%20
20
20
16
1
B0
25
25
20
ézo
20
%20
20
16
p
1
20
120
120
20
ézo
120
16
;16
16
%16
16
16
16

‘16

244541
§251510
275342
%230958
761,02
' 1696,68
%196326
185430
%2068ﬁ5
%182&40
215088
221460
194112
163015
1953,72
;148455
171855
%155880
173976
191760
%226392
233328
046,62
%2294;1
066,76
%130068
150672
170952
%190&32
2106,00
' 2490,00
%253526
305712
113098
§131088
148819
%1663&0
183552

2172,86

2163

12225

12724
13257
12,01

{1389

11757

%lQBB
2283
2351
95,76
28,84
3457
;1261
1459
%1655
1847
%2036
%2403
477
2716
%3&44
36,57

{1381

5,99

1815
2027
ézzse
2643
%3&64
4057
15,01
%1139
19,75
207
2436

128,83

489,194
§490020
524931
%568522
634,339
306,239
%350367
302507
432,958
%47L476
543,008
%546370
' 586,899
' 638,304
%71&006
334,397
380081
%42&600
474283
%511059
%591002
602,720
%648868
%70&085
803,673
%390713
448208
503,605
%55&935
608,226
704,810
847,648
§973006
447,009
%51&435
577611
%63&586
699,393

1812618

%69885
70003
74,990
81017
;90520
43748
%50052
' 56,085
§6L851
%61354
77585
%7&053
83,843
91186
102715
§4z771
54712
61,371
§61755
%73866
%85286
86103
%92695
%10L155
114,810
%55816
64,030
71,944
%79562
86,889
100,687
121,003
§133001
63,861
%73348
82,516
§9L369
99013

1 116,088

4,755
§4593
4642
%4568
4413
5,050
5022
§4393
4,964
%4935
4877
4821
4173
4704
4561
§5150
5123
%5095
5,068
%5040
%4984
4,933
%4888
%4323
4,688
%5319
5294
5268
5242
;5216
5164
%aozo
4,898
5458
§a433
5,408
%5383
5,350

$5,309

126,337
127,414
135,692
145,786
160,345
104,693
119,314
133,179
146,306
158,713
181,441
183,538
196,340
212,335
236,770
141,231
161,294
180,419
198,629
215,942
247,961
251,417
269,867
293,305
330,478
233,519
267,494
300,122
331,428
361,435
417,650
501,709
573,743
353,423
405,684
456,121
504,764
551,641

640,205

42,112
42,471
45,231
48,595
53,448
29,912
34,080
38,051
41,802
45,346
51,840
52,440
56,097
60,667
67,649
35,308
40,323
45,105
49,657
53,986
61,990
62,854
67,467
73,326
82,619
46,704
53,499
60,024
66,286
72,287
83,530
100,342
114,749
58,904
67,614
76,020
84,127
91,940

106,701

2,417
2,393
2,360
2313
2,219
2,953
2,930
2,908
2,886
2,863
2,819
2,794
2,761
2,713
2617
3,347
3,324
3,302
3279
3257
3,212
3186
3152
3104
3,006
4112
4,090
4,067
4,044
4,021
3,975
3,862
3,761
4,853
4,829
4,806
4,783
4,759

4,712



Perfis Ocos Rectangulares

EN 10219 -1/2

Dimensdes

Espessura
¢ (mm)

Massa
: Linear
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Secgao
i (em?)

Ixx
i emf)

: (em?®)

Elyy
- (em)

EVVyv
i (em?)

Eivv
i (em)

140 x
140 x
140 x
140 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x

150 §x i

150 ix i

150 ix:

120

120

120

120

50

50

50

50

50

50

50

50

50

50

70

70

70

70

70

70

70

70

70

70

75

75

75

75

75

75

75

75

75

75

80

80

80

80

80

§8D
1100
12,0
125
ézo
130
"
40
45
%ao
6.3
70
180
100
%&0
35
40
45
§5D
%ao
%63
70
%80
%1&0
130
%&5
40
45
%50
6.0
6.3
70
éso
100
%30
35
40
45

‘50

28921
;34385
39611
%40354
6,074

8,955

%10358
11734
%1&085
%16882
17,466
19121
21385
25,565
%9397

11457
112,990
14,498
;15980
%1&866
%1&444
21319
%23397
%28]05
10133
11,731
13,304
14,851
16,372
§19337
19,939
§2L868
24,525
29,490
%10368
12,006
%1&618
15204

16,765

16
12
1
1
ézs
28
28
;28
28
gz./.
24
20
120
16
4
”
120
20
ézo
20
%20
16
16
p
120
20
120
120
20
§20
120
16
§16
1
%20
120
20
120

20

776,42
;251892
285199
' 2041,49
§102a43
150444
174014
§197L31
219828
%244541
251510
229452
566,20
245424
142517
;164&81
' 1558,80
173976
§191160
263,92
%233&28
046,62
220411
%275558
121596
140772
150648
178212
196464
§2320A4
239268
%209&33
235440
212328
%124416
' 1440,72
163416
182448

£ 2011,80

%3&84
4457
5046
52,04
§z74

1141
1319
§1495
16,67
§2L63
2225
2436
2724
3257
1261
§1459
16,55
1847
ézoss
2403
%2477
2716
30,44
%3657
1201
14,94
16,95
18,92
%2086
2463
2540
2786
§3L24
3757
%1&21
1529
1735
19,37

2136

987210
§1142339
1201145
1221379
ézozsze
298,549
%340878
' 381,390
49817
%52&465
520830
%559300
' 604,420
670,863
%363385
416110
466,676
515113
§56L452
%642953
%65&006
702,557
%763903
%881196
379594
%434393
487,997
538,937
587,744
§673075
' 685,550
738371
;806273
916279
%395803
453,676
%509318
562,761

614,036

141,030
§163191
171,592
174,483
;21670
30807
45,464
§50B52
%55876
%69795
69711
74573
80589
89448
48451
;55481
62223
%68682
74,860
%86394
%81067
93674
1102120
%115626
50613
%51986
65,066
71,858
%78366
905543
1407
%98A50
107503
122171
%52774
60,490
%BZQOQ
75,085

81871

{4,844
15179
i 5,116

{5084

,051

§5019
%4319
4848
479
4710
4,539
%5369
5,340
5310
5281
§5252
5192
%5135
5,086
%5016
%4370
5423

5394

,366

§5337
%5309
5251
5195
5148
éaoso
4,939
§a474
5,446
5418
5,390

5,362

777,399
898,142
946,240
962,118
37,200

52,647

59,638

66,163

72,235

87,894

88,472

93,752

99,999

108,370
111,431
127,060
141,902
155,974
169,296
193,765
196,362
210,289
227,796
254,937
129,973
148,367
165,883
182,539
198,357
227,555
230,878
247,691
269,009
302,693
150,129
171,542
191,982
211,470

230,025

129,566
149,690
157,707
160,353
14,880
21,059
23,855
26,465
28,894
35,158
35,389
37,501
40,000
43,348
31,837
36,303
40,543
44,564
48,370
55,361
56,103
60,083
65,085
72,839
34,659
39,565
44,235
48,677
52,895
60,681
61,567
66,051
71,736
80,718
37,532
42,886
47,996
52,867

57,506

4,594
4,489
4,330
4,300
2,193
2,148
2,126
2,104
2,082
2,016
1,994
1,962
1,916
1,824
2,973
2,951
2,928
2,906
2,884
2,839
2,816
2,783
2,735
2,640
3173
3,151
3129
3,106
3,084
3,039
3,015
2,982
2,934
2,839
3,371
3,349
3,327
3,304

3,282



Perfis Ocos Rectangulares

EN 10219 -1/2

Espessura
¢ (mm)

Massa
: Linear
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

E Seccdo
“(em?)

Ixx
:emf)

: (em?®)

ixx
i (em)

Elyv
: (em)

EVVyy
i (em?)

Eivv
i (em)

150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
152 x
152 x
152 x
152 x
152 x

152 ix:

80

80

80

90

90

90

90

90

90

90

90

100

100

100

100

100

100

100

100

100

100

130

130

130

130

130

130

130

130

130

130

130

130

76

76

76

76

76

76

%ao
éss
ésn
%&0
35
§4o
s
éso
%60
%ss
éso
%30
35
éao
s
ésp
éap
%63
ézo
%80
%1&0
;30
%35
w0
§45
%ao
60
éss
70
éao
;1&0
;120
;125
ésp
0
§45
%ao
160

63

%1&808
20433
25,153
%10339
12,556
14,246
15911
§12550
%20750
§2L422
26,409
111310
113105
14874
16,617
;18335
21,692
22411
;24616
%22665
%33415
12723
14,754
%16]58
18737
%20@90
24,518
25,379
27913
§3L433
38125
%43379
44779
10274
%1&493
15,063
%16608
19,619

£ 20235

20
ézo
16
4
”
20
20
ézo
20
%20
16
20
20
20
20
20
20
20
§18
16
P
20
20
%20
20
20
120
1
1
1

(12

%15
%15
%15
s
15

‘15

%237696
245196
241469
%156032
1808,06
170952
%190932
106,00
%249000
%257054
253526
1135720
' 1572,60
178488
' 1994,04
§220020
603,04
%268&32
236314
%265584
%240588
152676
177048
%201086
024844
482,80
204216
' 1827.29
200974
;226318
745,00
208219
§214a39
924,66

%121437
135567
149472
176571

1182115

2523

126,03

11381
11599
:18,15

120,27

2,36

§2a43
%2129
33,64
1441
16,69
18,95
9117
ézsss
9763
%2855
3136
3524
%4257
1621
1879
§2L35

i 23,87

:32,33

%3356
40,04
4857
%5526
5704
13,08
%1119
11919
2116
24,99

12578

710197
§71&094
| 846,644
428201
§49L242
' 551,961
610410
;668519
772441
%783182
927,385
%460ﬁ39
528808
504,604
%65&058
719,202
834,685
48271
§911443
1008127
%116L696
557,893
§64L506
%722532
801,003
%87&952
1001417
1043535
132,329
§1250351
1456196
%1550666
' 1580,459
' 395,545
%508]63
562,018
%61&079
708738

{715,946

%94593
95,746
112,886
%51096
65,499
73,505
§8L388
88,883
102992
%104A24
123,651
61,419
70508
79,280
7741
§95894
111,201
113103
;122326
134417
%154893
74,386
%85534
%96338
106,800
116,927
136189
139138
150977
;166713
194159
%206755
210728
52,045
%66842
73,950
gsoﬁes
93255

£ 94,203

%5305
5252
5140
%5569
5542
5515
%5488
5461
§5A06
§5357
5250
%5654
5628
5602
§557s
5,549
5,496
5451
§5409
%5348
§3224
5,867
5,842
%5818
5793
%5768
5719
5,681
%5643
5,588
5476
5207
§5264
5497
§3441
5412
%5383
5325

15270

264,425
268,569
314,126
195,431
223,671
250,737
276,650
301,433
347,701
353,790
416,478
247,637
283,798
318,565
351,964
384,019
444,194
452,657
488,685
535,651
614,410
448,680
515,660
580,494
643,212
703,845
818,972
837,425
908,190
1002,097
1165,432
1242,902
1266,654
135,473
173,007
190,438
207,005
237,628

241,228

66,106
67,142
78,532
43,429
49,705
55,719
61,478
66,985
77,267
78,620
92,551
49,527
56,760
63,713
70,393
76,804
88,839
90,531
97,737
107,130
122,882
69,028
79,332
89,307
98,956
108,284
125,996
128,835
139,721
154,169
179,297
191,216
194,870
35,651
45,528
50,115
54,475
62,534

63,481

3,237
3,212
3131
3,762
3,740
3,717
3,694
3,672
3,627
3,601
3,518
4,146
4,123
4,100
4,078
4,055
4,009
3,982
3,948
3,899
3,799
5,261
5,238
5,215
5191
5,168
5121
5,089
5,054
5,003
4,899
4,743
4,712
3,217
3,173
3,150
3,128
3,083

3,059



Perfis Ocos Rectangulares

EN 10219 -1/2

Dimensdes

Espessura
¢ (mm)

Massa
: Linear
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Secgao
i (em?)

Ixx
i emf)

: (em?®)

Elyy
- (em)

E“Nv
i (em?)

Eiyv
i (em)

152 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x

160 ix:

76

50

50

50

50

50

50

50

50

50

60

60

60

60

60

60

60

60

60

60

70

70

70

70

70

70

70

70

70

80

80

80

80

80

80

80

80

80

80

%l&O
ésn
§35
40
§45
éao
%ao
ées
70
%80
ésn
%35
40
§45
%5@
ésn
ées
70
ésn
%1&0
%30
§35
40
%45
§5o
%60
63
ézo
%80
;30
§35
40
§45
ésn
%ao
ées
70
180

100

%29981
9,426
10907
12362
§1&791
15195
17904
§1&455
120220
%22641
9,897
11457
112,990
14,498
%15980
18,866
19,444
21319
§23397
%28]05
%10368
12,006
%13618
%15204
16,765
%19808
20433
2418
%25153
10,839
12,556
14,246
§15911
17550
%20750
21,422
23,517
26,409

31,845

15
éss
éss
0
ézo
ézo
0
ézo
0
%20
§24
0
20
ézo
0
§20
ézo
0
;16
16
%20
ézo
0
%20
ézo
20
20
ézo
20
2
§24
0
20
ézo
%20
ézo
15
16

‘16

%269&49
036,02
2385501
148344
;185492
182340
%215088
221460
426,40
%271&92
142517
137484
' 155880
173976
191760
;226382
233328
%255828
229411
%275568
%124416
 1440.72
163416
%182448
201180
%237686
245196
690,16
%301836
156082
' 1808,06
170952
§190332
106,00
%249&00
570,64
225763
253526

1305712

3817
§1201
1389
1575
§1157
19,36
2283
§2351
25,76
%2&84
1261
14,59
16,55
1847
%2036
24,03
477
2716
§3a44
%3&57
%1321
11529
1735
%1937
2136
9523
26,03
28,56
32,04
;1&81
15,99
1815
§2027
2236
%26A3
2729
%2996
33,64

L4057

%959588
' 352,880
403,413
%45L663
497662
| 541,440
622,457
§623J14
%661816
%723720
' 389,858
446,281
500,345
552,082
%60L523
693,641
697,570
%74&805
816222
%92L003
%42&836
489,150
%54&028
%606503
661607
764825
772,007
831,794
%908]23
463,814
532018
507,711
;680824
721,690
%83&009
846,483
913,782
1001224

$1146,336

126,262
§44110
50427
%5&458
62,208
67,680
77807
;71889
83477
%90A65
48732
%55785
62,543
69,010
%75190
86,705
87196
%93726
102028
115125
%53355
61144
%68B29
%75813
g2701
%95603
96503
103974
%113590
57077
66,5502
74714
§82515
90211
%104501
105,810
114223
125153

$ 143292

{5014

15421

,388

15355
15322
i 5,289

15221

148

%5092
%aoog
5561
%5530
5,499
5467
§a436
5372
5,307
5254
;5178
§5019
%aess
5,655
§5626
%5598
5,566

{55506

446

§5397
%5325
5796
5767
%5]39
5,710
5,682
%5&24
5,560
%5523
5,455

15316

317,193
55,965

63,429

70,405

76,908

82,954

93,738

94,530

100,281
107,140
83,915

95,469

106,378
116,658
126,328
143,905
145,665
155,470
167,588
185,678
118,169
134,806
150,624
165,642
179,879
206,089
209,185
224,238
243,257
158,027
181,791
203,545
224,310
244,109
280,889
285,720
307,284
334,948

379,811

83,472
22,386
25,372
28,162
30,763
33,182
37,495
37,812
40,112
42,856
27972
31,823
35,459
38,886
42,109
47,968
48,555
51,823
55,863
61,893
33,762
38,516
43,036
47,326
51,394
58,883
59,767
64,068
69,502
39,757
45,448
50,886
56,078
61,027
70,222
71,430
76,821
83,737

94,953

2,883
2,158
2,137
2,114
2,092
2,070
2,026
2,005
1,973
1927
2,580
2,558
2,535
2,513
2,491
2,447
2,425
2,393
2,346
2,253
2,991
2,969
2,947
2,924
2,902
2,858
2,835
2,802
2,755
3,394
3,371
3,349
3,327
3,304
3,260
3,236
3,203
3,155

3,060



Perfis Ocos Rectangulares

EN 10219 -1/2

Espessura
¢ (mm)

Massa
: Linear
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

E Seccdo
“(em?)

Ixx
:emf)

: (em?®)

ixx
i (em)

Elyv
: (em)

EVVyy
i (em?)

Eivv
i (em)

160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 X
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x

160 ix i

160 i x i

160 ix:

90

90

90

90

90

90

90

90

90

90

100

100

100

100

100

100

100

100

100

100

100

120

120

120

120

120

120

120

120

120

120

120

120

140

140

140

140

140

140

%30
35
40
45
50
6.0
%63
70

‘80

§3o
%35
40
§45
%50
ésn
éss

‘70

§3p
%35
w0
§45
%ao
60
gss
70

80

"
40
45
50

60

111310
§13105
14874
16,617
;18335
21,692
22411
;24516
%21665
%3&415
11,781
%13655
15,502
17304
119120
;22634
23,401
95715
;28921
%34885
%3&611
12723
14754
%16]58
18737
%20390
24,518
25,379
97913
§3L433
38125
%43379
44779
13,665
%15353
118,014
%20150
22260

£ 26,402

20
ézo
20
20
ézo
20
20
§16
16
p
20
20
20
20
18
18
18
16
;16
1
E
20
20
%20
20
20
16
16
1

‘12

16
p
16
16
r

‘16

1135720
;157260
178488
199404
§220020
603,04
%268&32
236314
%265584
%240588
141372
%1638B0
186024
207888
%206496
244447
250731
468,64
§277a42
251892
%213&99
152676
177048
%201&98
024844
482,80
235373
436,38
200974
;226318
205875
342,47
§241&o7
131184
§152L89
172034
' 1934.40
213696

534,59

14,41

116,69

8,95

21,17
12336
2763

:28,55

1,36

§3524
%4257
1501
1739
19,75
07
2436
;2883
29,81
3276
§3a84
4457
%50A6
1621
11879
§2L35

i 23,87

:32,33

%3356
§4004
;4857
%5526
§5104
§1241
%2049
§2295
§2557
2836

13363

§500792
574,887
646,393
715,345
§78L773
907193
%92&939
995,771
%1093726
%125&003
537,770
617,755
' 695,076
. 769,765
841,857
;978377
' 995,395
1077760
§1186227
1371670
%1434089
611,726
%70&493
%792441
878607
%962023
1120745
1144308
1241737
§137L230
' 1597003
%1691513
1720831
' 685,682
%789230
' 889,807
987,448
1082190

£1263113

%62599
71,861
80,799
%8&418
9772
113,399
115117
§124A71
136716
%151375
67221
77219
86,885
96221
105232
§122297
124424
134720
;148278
171,459
%179261
76,466
%81937
%9&055
109,826
120253
140,083
143,039
155217
§17L4o4
199625
212189
;216229
85,710
%98654
111226
123431
135274

£ 157,889

%5896
5,868
5,841
%5313
5785
15730
%aaso
5635
5571
§a439
5,986
%5959
15933
5,906
%5879
5825
5779
§a736
5674
%5548
%5331
6143
6118
%aoga
6,067
6,042
5,990
5,949
%5909
5,852
5734
5542
§5507
6276
%6252
6227
6202
6,178

16,128

206,789
236,772
265,539
293,113
319,516
368,905
375,900
405,309
443,459
506,802
261,755
300,101
337,008
372,500
406,602
470,738
480,355
519,013
569,592
655,077
688,574
394,499
453,201
509,967
564,826
617,808
718,253
734,608
796,258
877921
1019,475
1086,784
1107,222
559,661
643,889
725,621
804,889
881,726

1028,234

45,953
52,616
59,009
65,136
71,004
81,979
83,533
90,069
98,547
112,623
52,351
60,020
67,402
74,500
81,320
94,148
96,071
103,803
113,918
131,015
137,715
65,750
75,533
84,994
94,138
102,968
119,709
122,435
132,710
146,320
169,912
181,131
184,537
79,952
91,984
103,660
114,984
125,961

146,891

3,788
3,766
3,744
3,721
3,699
3,654
3,629
3,585
3,547
3,451
4,176
4,154
4,131
4,108
4,086
4,041
4,014
3,980
3,932
3,834
3,694
4,934
4,911
4,888
4,865
4,842
4,795
4,767
4,732
4,682
4,582
4,435
4,406
5,670
5,647
5,623
5,600
5,576

5,529



Perfis Ocos Rectangulares

EN 10219 -1/2

Dimensdes

Espessura
¢ (mm)

Massa
: Linear
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Secgao
i (em?)

Ixx
i emf)

: (em?®)

Elyy
- (em)

EVVyv
i (em?)

Eivv
i (em)

160 x
160 x
160 x
160 x
160 x
160 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x

180 ix i

180 ix !

180 ix:

140

140

140

140

140

140

60

60

60

60

60

60

60

60

60

60

70

70

70

70

70

70

70

70

70

70

80

80

80

80

80

80

80

80

80

80

80

80

100

63
(70
8,0

10,0

%30
135
40
%45
50
%60
63
70
%&0
100
130
s
40
45
50
6.0
%63
0
80
%1&0
130
35
40
§45
50
%ao
63

(70

7357
§30J11
33,945
41,265
§41147
48704
%10339
12,556
14,246
%15911
17550
%20750
21422
3,517
%2&409
31,845
11310
%13105
14874
16,617
%18335
21,692
2411
%24ﬁ16
27665
%3&415
11781
13,655
%15502
17324
119120
22,634
§23401
25,715
%28821
' 34,985
%39611
40854

12,723

‘16
‘12

(12

24
ézo
20
%20
120
20
120
20
20
§15
20
20
ézo
20
%20
20
20
p
18
1
120
120
20
§20
120
20
20
16
p

(12

20

262627
;216199
444,04
220831
§254594
630,02
%156082
150672
170952
%190932
106,00
%249&00
570,64
822,04
%316&08
866,05
135720
157260
§1784g8
199404
%220020
603,04
%268&32
%265853
208782
%240588
141372
163860
186024
;207888
294,40
271608
;280812
468,64
%277&42
251892
%190L33
' 1960,99

1152676

%3435
38,36
4324
5257
ésoos
62,04
1381
;1599
1815
%2027
2236
2643
9729
20,96
%3&64
4057
1441
%1669
18,95
9117
%2336
9763
%2855
§3L36
35,24
4257
1501
1739
1975
§2207
2436
%2883
20,81
3276
%3&84
4457
%50A6
52,04

11621

1293221
§1405714
1556232
%1822336
' 1960,937
' 2002,436
%52&852
603,998
678192
%74&470
817,866
946,154
' 954,659
' 1028,995
124,806
;1280799
573,850
%658521
740155
%818]86
%894#49
1037018
' 1049.742
%113&803
1243207
1425466
620,848
713,045
02117
;888101
971,033
1127882
§1144324
1238612
%136L648
1570133
1625872
 1649,663

714,844

%16L853
175,714
1945529
227792
§245117
250,304
%58539
711
%75355
%83274
90,874
105128
106,073
114,333
124978
§142311
63,761
%73169
82,239
%90376
%99383
115,224
%11&638
%125978
138136
%15&385
68,983
79227
89124
;98&78
107893
125,320
;121203
137,624
%15L294
174,459
%180B52
183296

£ 79,427

{5888

{5714
i 5,681

16177

145

;6113
%6081
6,048
%5983
5,915
5,861
5782
§5519
6,311
6281
;6250
6219
%6&88
6126
%&064
%6013
5,939

5787

1432

§6A03
%6373
6,344
6,314
6,254
;6197
6,149
%ao79
5,936
§5ﬁ76
5630

6,641

1053,521
1144,617
1266,336
1481,006
1595,513
1629,087
93,671
106,656
118,943
130,550
141,494
161,473
163,916
175,247
189,391
211,012
131,645
150,299
168,070
184,979
201,046
230,737
234,832
252,135
274,180
309,437
176,823
202,288
226,670
249,992
272,275
313,817
320,023
344,701
376,590
429,145
447347
453,357

289,991

150,503
163,517
180,905
211,572
227,930
232,727
31,224
35,652
39,648
43,517
47,165
53,824
54,639
58,416
63,130
70,337
37,613
42,942
48,020
52,851
57,442
65,925
67,095
72,039
78,337
88,410
44,206
50,572
56,668
62,498
68,069
78,454
80,006
86,175
94,148
107,286
111,837
113,339

57,998

5,498
5463
5,412
5,308
5154
5124
2,605
2,582
2,560
2,538
2,516
2,472
2,451
2,419
2,373
2,281
3,023
3,000
2,978
2,956
2,934
2,890
2,868
2,836
2,789
2,696
3,432
3,410
3,388
3,366
3,343
3,299
3,277
3,244
3,197
3,103
2977
2,951

4,230



Perfis Ocos Rectangulares

EN 10219 -1/2

Espessura
¢ (mm)

Massa
: Linear
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

E Seccdo
“(em?)

Ixx
:emf)

: (em?®)

ixx
i (em)

Elyv
: (em)

EVVyy
i (em?)

Eivv
i (em)

180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
200 x
200 x
200 x

200 x

100

100

100

100

100

100

100

100

100

100

100

120

120

120

120

120

120

120

120

120

120

120

120

140

140

140

140

140

140

140

140

140

140

140

140

70

70

70

70

%&5
40
45
%ao
60
63
70
éso
%1&0
%120
125
%&0
35
40
45
50
6.0
%63
70

‘80

%3@
35
40
45
50
%ao
63
70

‘80

(30
i35
140

45

14,754
;16758
18737
%20590
24,518
25,379
27013
§3L433
%38&25
%43379
44779
%1&665
15,853
18,014
%20150
22260
26,402
97357
§30111
%3&945
§4L265
47147
| 48,704
%14£07
16,952
119270
21,563
23,830
%28286
20,335
32,309
%3&457
44,405
50915
%52529
12252
14,204
116130

£18,030

20
ézo
120
20
15
16
1
;12

(12

20
20
ézo
0
§20
;16
16
§12

(12

p
16
16
16
16
16
15
1

(12

i1
i21
il

‘o1

177048
;201086
224844
482,80
§235&73
436,38
200974
;226318
745,00
%104110
107470
%163980
190236
216168
418,00
§267L20
534,59
626,27
§216199
444,04
%222831
545,94
%263002
%140227
162739
1849,92
070,05
228768
715,46
;281616
230625
624,90
§213L44
244392
%252619
154375
178970
203238

1207178

©18,79

21,35

£26,36
13123
32,33

13556

0,04

;4857
%5526
57,04
1741
2019
2295
95,67
ézsss
3363
%3435
38,36
4324
%5257
60,06
62,04
%18&1

i 21,59

12455

:30,36
%3&03
3737
4116
46,44
§5657
6486
%6104
1561
%1&09
2055

2297

820092

§92a043

1026733
1124199
§1309ﬁ10
' 1334,989
1448229
§159&491
%1859466
§1965136
001,017
%808840

931139

' 1049,968
%1165364
1277366
1491338
1525154
§1651847
%1835334
%2148]99
' 304,400
2352371
%902836

1040187
%1173393
' 1303,996
 1430,533
%167&066
1715319
' 1867,464
2072176
§2438133
| 643,664
%2703]26
' 749681

861282

969177

£ 1073,405

91344

;102894
114,081
124011
§145512
148332
160914
§171610
%206607
%21&348
220335
%89871

103460
116,663
129,485
§14L930
165704
169,462
;184205
%203926
%238755
| 256,044
261,375
%100315
115576
%13&433
144,888
158948
%185896
190,591
207,496
230,242
§27a904
293740
%30&414
74,968

%86&28

96918

1107341

6614
;6586
§6559
%6531
§a475
§6426
%6382
;6318
%6188
%5863
§5923
%6816
6,790
§6764
%6738
;6712
;6659
%6615
§6574
%6515
%6394
§6194
§6J57
%6865
;6940
%6815
6,890
;6865
;6814
;6775
;6736
%6B80
§6565
;6384
%6350
éeeso
%6399
6,868

16,836

332,708
373,893
413,571
451,769
523,826
535,750
579,671
637,475
736,410
782,078
795,798
435,575
500,718
563,812
624,887
683,975
796,301
816,136
885,755
978,444
1140,808
1227328
1252,326
615,977
709,116
799,627
887,541
972,893
1136,042
1166,221
1268,555
1405,898
1650,339
1792,697
1832,941
145121
165,791
185,515

204,315

66,542

74,779

82,714

90,354

104,765
107,150
115,934
127,485
147,282
156,416
159,160
72,596

83,453

93,969

104,148
113,996
132,717
136,023
147,626
163,074
190,135
204,555
208,721
87,997

101,302
114,232
126,792
138,985
162,292
166,603
181,222
200,843
235,763
256,100
261,849
41,463

47,369

53,004

58,376

4,207
4,185
4,163
4,140
4,085
4,071
4,038
3,990
3,894
3,762
3,735
5,002
4,979
4,957
4,934
4,911
4,866
4,839
4,805
4,757
4,659
4,621
4,493
5,753
5,730
5,707
5,684
5,661
5,615
5,586
5,552
5,502
5,401
5,257
5,229
3,049
3,027
3,005

2,983



Perfis Ocos Rectangulares

EN 10219 -1/2

Dimensdes

Espessura
¢ (mm)

Massa
: Linear
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Secgao
i (em?)

Ixx
i emf)

: (em?®)

Elyy
- (em)

EVVyv
i (em?)

Eivv
i (em)

200 x
200 x
200 § xé
200 x
200 x
200 § xé
200 x
200 ; x§
200 x
200 x
200 § xé
200 x
200 x
200 § xé
200 x
200 x
200 § xé
200 x
200 ; xé
200 x
200 x
200 § xé
200 x
200 x
200 § xé
200 x
200 § x§
200 § xé
200 x
200 x
200 § xé
200 x
200 x
200 § x§
200 x

200 ix:

200 ix'i

200 x

70

70

70

70

70

80

80

80

80

80

80

80

80

80

80

80

80

100

100

100

100

100

100

100

100

100

100

100

100

120

120

120

120

120

120

120

120

120

120

%50
éeo
éss
70
ésn
;gn
s
;40
s
50
éao
%63
70
ésn

10,0

40
%45
50
%60
%63
70
%80
1100
120
125
ésn
35
40
§45
50
%60
63
70
180

10,0

%19905
23,576
24,390
26,814
§30177
12723
14,754
;16]58
18737
%20590
24518
%25379
27013
31433
%38&25
43379
44779
%15353
18,014
18,014
%20150
22,260
26,402
%21357
30111
%33945
41265
47147
48704
§14507
16,952
119270
§2L563
23,830
%28286
20,335
%32309
36,457

44,405

‘n
15
16
16
15
2
21
§21
2
P
15
15
1

(12

18
;18
18
p
18
15
%15
1

(12

16
16
16
;16
16
%16
16
1

‘12

%250&03
2263.30
234144
257414
;289689
160310
%185&00
11151
%238086
%260&94
' 2206,62
228411
200074
226318
%205875
234247
' 2418,07
171212
§194551
194551
%217&20
 2404,08
237618
%246213
216799
444,04
22831
545,94
%283&02
140227
162739
1849,92
§207005
228768
%271546
281616
230625
624,90

$ 239787

%2536
3003
3107
34,16
§3&44
1621
1879
§2L35
2387
%2636
3123
%3233
35,56
40,04
4857
ésazs
57,04
12019
ézzgs
2295
%2567
28,36
%3&63
%3435
38,36
4324
52,57
60,06
62,04
;1&61
2159
2455
§2z47
3036
%3&03
3737
4116
46,44

56,57

1174005
;1364476 :
1384557 |
%149&528
1648216
807,899

%928861

' 1046,020
1159416
%126&088 %
1477420
§1502785
1628957
1795758
%208&062
21819907
0218701
%1064018
1199705
%1199705 %
%133L437
' 1459,255
§l703308
%1739243
' 1889,814
%2090340
2444395
606,701 |
%265&895
1040771
1199175
%135&391
' 1503,459
 1649,421
%1929196
1975700 |
150,671
385,923

£ 805,729

£ 117,400

136,448

138,456

%149853
164822
80,790
%92886
104,602

{115,942

126,909

147,742
150279
162896
179,576
%20&306
218200
221879
106,402

119,971

119,971

%133144
145925
170331
%17&924
188,981

{209,084

244,440

260,670

%265889
104,077
119,918
%135339
150,346
164,942

192,920

197,570

i 215,087
{238,592

£ 280,573

16,624
6,548
: 7,060

17,030

,000

;6870
%6339
6,878
%6818
6,768
6,697
%6549
6,284
6237
7259
ézzao
7230
%zzoz
7174
7116
%zos4

i 7,019

;6588
%6546
7479
7452
7425
ézses
7371
§1317
7om
7229
7168

17,043

222,213
255,385
260,479
280,032
305,103
194,619
222,785
249,795
275,673
300,442
346,745
354,326
382,119
418,233
478,478
503,411
510,962
365,315
410,778
410,778
454,643
496,935
576,914
591,145
640,328
705,357
817,743
875,582
892,152
476,651
548,235
617,657
684,949
750,141
874,349
897,664
975,253
1078,967

1262142

63,489
72,967
74,423
80,009
87,172
48,655
55,696
62,449
68,918
75111
86,686
88,582
95,530
104,558
119,619
125,853
127,740
73,063
82,156
82,156
90,929
99,387
115,383
118,229
128,066
141,071
163,549
175116
178,430
79,442
91,373
102,943
114,158
125,024
145,725
149,611
162,542
179,828

210,357

2,960
2,916
2,895
2,863
2,817
3,465
3,443
3,421
3,398
3,376
3,332
3311
3278
3232
3,139
3,018
2,993
4,253
4231
4231
4,209
4,186
4142
4,119
4,086
4,039
3.944
3818
3,792
5,061
5,039
5,016
4,994
4,971
4,926
4,901
4,868
4,820

4,724



Perfis Ocos Rectangulares

EN 10219 -1/2

Espessura
¢ (mm)

Massa
: Linear
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

E Seccdo
“(em?)

Ixx
:emf)

: (em?®)

ixx
i (em)

Elyv
: (em)

EVVyy
i (em?)

Eivv
i (em)

200 x
200 x
200 x
200 x
200 x
200 x
200 x
200 x
200 x
200 x
200 x
200 x
200 x
200 x
200 x
200 x
200 x
200 x
200 x
200 x
200 x
200 x
200 x
200 x
200 x
200 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x

220 ix':

120

120

150

150

150

150

150

150

150

150

150

150

150

150

160

160

160

160

160

160

160

160

160

160

160

160

80

80

80

80

80

80

80

80

80

80

80

80

100

ésn
%35
40
45
50
6.0
%63
0

8,0

%30
35
40
45
éso
gan
%63
70

‘80

125
130
135
40
§45
50
%60
63

(70

%50315
52,629
116,020
%18600
21154
23,682
%26185
31112
%32302
gasﬁoa
40225
49115
' 56,567
58,517
16,491
§19150
21782
%24389
26,970
%32054
%33292
36,705
41481
%50685
58,451
%60A79
13,665
15,853
18,014
§20150
22,260
26,402
§21357
30111
%33345
41,265
47147
48704

{14,607

1
1
12
1
1
§12

(12

B0
1
1
B0
§12
1

‘12

18
18
18
18
18
18

i 18

‘15

749,41
§284L97
153,44
%133920
152300
1170510
%188532
240,06
230574
%192272
217215
265221
036,41
210661
118735
;137&80
' 1568,30
175601
§194L84
%230289
%239102
198207
239,07
%273689
210424
917724
147582
171212
194551
§217a20
404,08
285142
§295456
162599
§183&03
22831
545,94
630,02

1131463

64,86

{6704

0,41

12369
126,95
13017

13336

14115

%4536
5124
6257
72,06
7454
2101
§2439
0775
3107
§3436
%4033
%4241
4676
5284
%6457
7446

L7704

741

120,19
2295
;2567
28,36
%3&63
3485
38,36
%4&24
5257
%8&06
62,04

‘1861

%303L405
' 3098,999
1215425
1401011
§1583919
1761401
1934671
ézze&ozs
%2330386
%254L957
2808547
3347729
. 3668,461
' 3759155
1273643
§146a490
1660761
1847502
§2029755
%2380972
%2448515
2672386
%297&088
%3528395
' 3880,813
%3979207
' 1007,366
182,266
%1332818
1478467
1619856
1889424
§1925405
' 2090,416
%2309952
2693124
848,642
' 2902,005

1 1168,642

303,141
ésoagoo
121,542
140101
§15&392
176,149
193,467
§22a803
%23&039
%254196
282,855
334773
366,846
375916
127364
§14a949
166,076
184750
§202975
%23&097
%244861
267239
%291609
%352840
388,081
397,921
93307

107479
101147
;134406
147,260
171,766
§175037
190,038
%209896
244,829
%25&967
263,819

£ 106,240

%6837
6,799
77
7692
;1667
7641
7616
ézsas
7525
§z486
7430
7315
7135
7101
7786
§z761
7736
7
ézass
%zsse
%zsgg
7560
%zsos
§z392
7219
7187
7682
7651
7620
ézssg
7558
7495
§z433
7382
%zaog
7158
%6387
6,839

£7,925

1367,872
1397,430
784,819
904,469
1021,030
1134,540
1245,036
1457,125
1499,153
1633,730
1815,540
2143,363
2352,530
2409,886
907,550
1046,441
1181,903
1313,973
1442,690
1690,217
1739,958
1897,646
2111,240
2498,336
2751,209
2820,248
212,415
243,282
272,921
301,355
328,609
379,673
388,629
419,536
459,876
527,811
559,475
568,566

346,463

227979
232,905
104,643
120,596
136,137
151,272
166,005
194,283
199,887
217,831
242,072
285,782
313,671
321,318
113,444
130,805
147,738
164,247
180,336
211,277
217,495
237,206
263,905
312,292
343,901
352,531
53,104

60,821

68,230

75,339

82,152

94,918

97,157

104,884
114,969
131,953
139,869
142,141

69,293

4,592
4,565
6,201
6,178
6,155
6,132
6,109
6,063
6,036
6,002
5,952
5,853
5,714
5,686
6,573
6,550
6,526
6,503
6,480
6,434
6,405
6,371
6,321
6,220
6,079
6,050
3,493
3,471
3,449
3,426
3,404
3,360
3,339
3,307
3,261
3,169
3,052
3,027

4,315



Perfis Ocos Rectangulares

EN 10219 -1/2

Dimensdes

Espessura
¢ (mm)

Massa
: Linear
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Secgao
i (em?)

Ixx
i emf)

: (em?®)

Elyy
- (em)

EVVyv
i (em?)

Eivv
i (em)

220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x

220 ixi

220 ix i

220 ix:

100

100

100

100

100

100

100

100

100

100

100

120

120

120

120

120

120

120

120

120

120

120

120

130

130

130

130

130

130

130

130

130

130

130

130

140

140

140

140

%35
40
45
%50
6.0
63
70
éso
%1&0
%120
125
%30
35
40
45
50
6.0
%63
70

‘80

40
45
50
%60
63
70

‘80

(30
i35
{40

45

%16952
19270
21563
%23330
28,286
29,335
%32309
| 36,457
44,405
%50315
52,629
%15549
18,051
20526
22,976
§25400
130170
§3L313
34,507
%38969
%41545
54,683
%56554
%1&020
18,600
21154
23,682
26,185
31112
§32302
' 35,606
40225
§49115
' 56,567
%58517
16,491
%19150
21782

£ 24,389

=
215
§15
r
215

15

1
1
1
1
1
1

(12

p
1
1
1
1
1

‘12

15
15
15

‘15

%152568
173430
194067
214470
§254574
264015
174469
;196858
230787
%274&41
284107
111953
120067
147787
165427
;182880
217224
225454
§186338
210433
%256143
260478
271459
%115&44
1133920
%152&09
1170510
188532
240,06
§232574
192072
217215
;265221
036,41
%2106&1
148419
172350
196038

£ 219501

21,59
§2455
0747
%3036
3603
3737
4116
§4a44
%5657
%6486
67,04
1981
22,99
26,15
2007
észss
3843
%3&89
4396
49,64
%6057
69,66
72,04
%2041
23,69
%2695
3017
33,36
%3963
4115
4536
5124
§6257
72,06
%7454
2101
24,39
775

13107

%134&333
' 1519264
1687479
1851022
;2164272
2213195
2408114
;2669574
| 3134457
%3368386
' 3440860
%1309818
1510400
' 1705,909
%189&490
2082189
2438120
%2500885
725811
%3029397
%3575790
' 3888,130
3979714
%1380556
1502434
1799232
2000996
2197772
576,544
;2644880
| 884,660
%3209258
' 3796,457
| 4148,002
%4249141
1451194
 1674,467
1892554

£ 2105,502

120394
;138115
153407
168275
;196752
201,200
218919
;242698
284,951
%306217
312,805
%11&083
137,300
155083
172,408
;18&290
221,738
227362
;241801
275,400
%325072
' 353,466
361,792
%125505
144,767
%16&567
181,909
199797
234231
§240A44
262,242
201751
§345132
377001
%386286
131,927
150,224
172,050

£191,400

7,809

7,750
: 7,696

{7,649

§z444
%zzoe
7164
8132
8105
077
%&050
802
7966
7018
§1875
7812
§1684
74m1
7432
%8225
5198

8171

144

§8117
%&063
017
7975
7914
§z790
7587
%zsso
8311
%8285
8250

18,232

397,923
447,664
495,714
542,102
630,002
646,541
700,985
773,240
899,077
969,086
988,506
517,727
585,752
671,503
745,010
816,308
952,397
979,192
1064,750
1179,489
1383,475
1508,416
1542,534
618,066
711,738
802,833
891,385
977,428
1142,120
1175119
1279,250
1419,446
1670,599
1829,726
1872,956
728,609
839,571
947,637

1052,844

79,585

89,533

99,143

108,420
126,000
129,308
140,197
154,648
179,815
193,817
197,701
86,288

99,292

111,917
124,168
136,051
158,733
163,199
177,458
196,582
230,579
251,403
257,089
95,087

109,498
123,513
137,136
150,374
175711
180,788
196,808
218,376
257,015
281,496
288,147
104,087
119,939
135,377

150,406

4,293
4,270
4,248
4,226
4,181
4,159
4,127
4,080
3,987
3,865
3,840
5112
5,090
5,068
5,045
5,023
4,978
4,955
4,922
4,874
4,779
4,653
4,627
5,503
5,481
5,458
5436
5,413
5,368
5,344
5,311
5,263
5,167
5,039
5,013
5,889
5,867
5,844

5,821



Perfis Ocos Rectangulares

EN 10219 -1/2

Espessura
¢ (mm)

Massa
: Linear
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

E Seccdo
“(em?)

Ixx
:emf)

: (em?®)

ixx
i (em)

Elyv
: (em)

EVVyy
i (em?)

Eivv
i (em)

220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x

250 ix:

140

140

140

140

140

140

140

140

180

180

180

180

180

180

180

180

180

180

50

50

50

50

50

50

50

50

50

50

100

100

100

100

100

100

100

100

100

100

100

%50
éso
éss
70

80

%45
50
%60
63

(70

gao
%&5
0
45
%ao
%ao
6.3
70

80

%30
35
40
45
éao
6.0
%63

(70

§26370
32,054
3320
%36705
41481
50685
%5&451
60479
24,294
%21215
130110
%35322
37,248
401
%46505
- 56,965
65,987
%68329
13,665
%15853
%1&014
120150
22260
%2&402
27357
30111
33,945
41265
%1&020
18,600
21154
%23682
26,185
31112
%32302
' 35,606
40225
49115

56,567

‘15
‘12

(12

1
P
1
1

‘12

120
20
%20
120
18
p
16
1
B0
1
1
1
1
1
12
1

‘12

242730
;230189
230702
198207
§223997
736,99
210424
§217124
174917
%195&48
2167,92
257918
268186
221945
951107
§307a11
237553
459,84
;163980
%190236
%216L68
' 2418,00
404,08
%253459
626,27
' 2167,99
444,04
207108
153,44
§133a20
152309
1170510
;188532
240,06
%232574
192072
217215
265221

$2036,41

134,36

i 40,83

2,41

| 46,76
15284
64,57

{7446

30,95

%3467
38,36
%4563
4745
52,36
50,24
§7257
' 84,06
8704
§1141
2019
%2295
2567
%2836
%3&63

i 34,85

152,57

2041
§2359
26,95
3017
ésase
3063
%4115
45,36
51,24
62,57

72,06

%2313356
 2713.968
2788775
%304&508
' 3389,120
4017124
4407874
;4518568
%2265845
%2523525
2775689
%326&664
' 3364,354
' 3678,903
%4108565
' 4899,790
| 5447362
%5596276
1148043
%1319954
%148&443
1647557
%1803343
%2099122
130,239
%230&010
2542378
943,341
%1605633
' 1851,660
' 2091,656
%2325573
| 553,760
' 2992,342
%3065835
| 3341,654
%3714085
4384174

| 4757136

%21&305
246,724
25355
%27&683
308102
365193
400,716
§410779
%205886
%22&411
250335
%296697
' 305,850
| 334,446
%37&506
445,435
| 495215
%50&752
91,843
%105596
%118315
131,805
144267
%161930
170,419
184641
203,390
235467
128,451
§148J33
167333
%18&054
204,301
239,387
%245267
267332
207127
350,734

380,571

%8206
8153
8109
%&068
8,009
7888
7694
ézass
%8557
%8532
8,507
8457
8420
5,382
%8328
8217
8,050
%8018
8121
%&085
%&048
8012
7975
%zgoo
7818
7757
7668
7483
%8870
8,840
8810
%8]80
8,750
8,689
%8532
8583
8514
gan

18125

1155,226
1351,658
1391,622
1516,429
1685,024
1989,006
2187,065
2240,650
1669,595
1858,522
2043,199
2399,978
2475979
2705,933
3019,547
3595,466
4000,720
4109,142
85,827
97,549
108,589
118,967
128,704
146,334
149,044
158,039
171,412
190,037
388,817
446,833
502,992
557,321
609,852
709,634
729,634
791,971
875,064
1021,077

1108,342

165,032
193,094
198,803
216,633
240,718
284,144
312,438
320,093
185,511
206,502
227,022
266,664
275,108
300,659
335,505
399,496
444,524
456,571
34,331
39,020
43,436
47,587
51,482
58,534
59,618
63,615
68,565
76,015
77,763
89,367
100,598
111,464
121,970
141,927
145,927
158,394
175,013
204,215

221,868

5,799
5,753
5,728
5,695
5,647
5,550
5,420
5,393
7,345
7,322
7299
7,252
7,224
7189
7139
7,039
6,899
6,871
2,220
2,198
2,175
2,153
2,130
2,086
2,068
2,036
1991
1,901
4,365
4,343
4,320
4,298
4,276
4,231
4,211
4,179
4,132
4,040

3,924



Perfis Ocos Rectangulares

EN 10219 -1/2

Dimensdes

Espessura
¢ (mm)

Massa
: Linear
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Secgao
i (em?)

Ixx
i emf)

: (em?®)

Elyy
- (em)

EVVyv
i (em?)

Eivv
i (em)

250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
260 x
260 x
260 x
260 x
260 x
260 x
260 x
260 x
260 x
260 x
260 x
260 x
260 x
260 x
260 x
260 x
260 x

20 ix:

100

150

150

150

150

150

150

150

150

150

150

200

200

200

200

200

200

200

200

200

200

100

100

100

100

100

100

100

100

100

100

100

100

140

140

140

140

140

140

125
40
45
%50
6.0
63
70
éso

10,0

4,5
50
6,0
o

(70

gsp
%35
w0
§45
%50
60
ges
70
gsu

10,0

%45
ésn
%60
63

70

%58517
24,294
27215
%30&10
3582
37248
10
§4a505
%56965
%65887
68,329
07434
30747
34,085
%40532
42193
46,596
%52]85
64815
75,407
%78142
16,491
%19150
§2L782
24,389
%25970
32,054
33202
%36705
41481
50685
%5&451
60479
24,204
%21215
30110
%35322
37,248

L4110

1
1
1
1

(12

1
p
1
1

‘12

106,61
§174917
195948
2167.92
;257918
268186
221945
§251L27
307611
%237553
459,84
%98162

110689
122526
145915
;151885
167746
%190026
233334
%90488

%93170

503,68

%68&40

%78415

87800

%97&92

153,94
119851
132138
§149332
184,66
210424
§217124
174917
%195&48
167,92
257918
268186

£ 221945

74,54
éaogs
3467
%3&36
4563
4745
%5236
5024
7257
%8406
87,04
%3435
3017
4336
§5L63
53,75
5036
6724
;8257
%9&06
%9&54
2101
2439
%2175
3107
%3436
4083
a4
4676
;5284
6457
7446
§7zo4
3095
%3457
38,36
%4563
4745

152,36

%486&346
;2696870
§3003789
%3304J76
;3885562
;400L430
§4375297
;4885]92
%5825007
%6451896
;6832669
%3302083
§368L906
§4054593
;477&782
;4931026
§540&940
%6051498
;7265841
%815&656
%839&992
§177L305
%204&330
%230&889
§2561973
%2820695
§3301199
§3390357
%3691258
;4112398
§486L979
%5290512
§5411051
§2833199
%3155556
§347L028
%408L535
§420L506

| 4593613

%38&468
215,750
240,303
264,334
§310345
300114
%35&024
390,863
%46&001
%516632
530,613
264167
294,552
304367
%382303
394,962
432715
%484600
' 581,267
§B52692
%67L759
136,254
157179
%171605
197536
216977
| 254,400
260,797
| 284,404
;316338
373,998
%406362
| 416,696
217,938
%242735
267,002
%313964
323193

353,355

- 8,081

19335

,308

9281
19228
9,183

19141

;8859
%8765
8729
9720
9695
9670
%9620
9584
9546
9491
§9381
9216
%9184
9182
9152
%9122
9001

9,061

,000

§8941
%8892
8822
8678
8429
éssss
9,568
%9540
9513
9457
9,410

19,367

1133,038
1234,244
1372,782
1507,952
1768,345
1824,594
1991,873
2219,247
2634,196
2925,290
3002,334
2352,345
2621,599
2885,505
3397,468
3512673
3846,244
4303,960
5154,395
5791,981
5959,676
402,935
463,137
521,434
577,857
632,435
736,178
757,332
822,300
909,005
1061,743
1156,094
1181,215
1095,648
1218147
1337,559
1567,274
1617,022

1764,304

226,608
164,566
183,038
201,060
235,779
243,279
265,583
295,900
351,226
390,039
400,311
235,235
262,160
288,550
339,747
351,267
384,624
430,396
515,440
579,198
595,968
80,587

92,627

104,287
115,571
126,487
147,236
151,466
164,460
181,801
212,349
231,219
236,243
156,521
174,021
191,080
223,896
231,003

252,043

3,899
6,315
6,293
6,270
6,225
6,201
6,168
6,120
6,025
5,899
5,873
8,204
8,181
8,158
8,112
8,084
8,050
8,000
7,901
7,765
7,738
4,379
4,357
4,335
4,313
4,290
4,246
4,226
4,194
4,148
4,055
3,940
3,916
5,950
5928
5,905
5,860
5838

5,805



Perfis Ocos Rectangulares

EN 10219 -1/2

Espessura
¢ (mm)

Massa
: Linear
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Seccdo
i (cm?)

Ixx
‘emf)

:(em?)

ixx
i (em)

Elyv
:(emf)

Wyy
:(em?)

Eiyv
i (em)

260 x|
260 ; xé
%0 x
260 % x%
%0 x
20 x
20 x
%0 x
%0 x
260 ; xé
%0 x
%0 [ x
260 ; xé
%0 x
300 % x%
300 x|
300 % x%
300 [ x
300 x|
300 % x%
300 x|
300 [ x .
300 % x%
300 x|
300 % x%
300 % x%
300 x|
300 x|
300 % x%
300 [ x
300 % x%
300 x|
300 x|
300 % x%
300 [ x
300 x|
300 % x%
300 x|

300 x

140

140

140

140

180

180

180

180

180

180

180

180

180

180

50

50

50

50

50

50

50

50

50

50

100

100

100

100

100

100

100

100

100

100

150

150

150

150

150

§4o
45
50
6.0
%63
70

80

4,5
50
6,0
6,3

(70

%45
50
6.0
%63
70
%80
1100
120
125
40
45
%ao
60

63

| 46505
' 56,965
%65987
%68329
26,806
%30041
33,250
39,500
41,204
§45497
51,529
%63245
73523
76179
%1&020
18,600
21154
23,682
26,185
31112
gszsoz
' 35,606
%40225
49115
24,294
%21215
130110
35,822
%31248
4101
%46505
' 56,965
65,987
%68329
07434
30747
%34035
40532

£ 42193

P
1
1
1
1
1
1
1
P
‘10
14
%14
14
1

(12

10
‘10
10
§10

10

251127
§205074
%237553
%245934
144752
162021
178550
213786
222502
;245684
278257
227682
;264&83
742,44
%115&44
133920
%152&09
1170510
188532
240,06
§232574
563,63
%289&20
946,90
204070
%228&06
| 250924
257918
%268L86
197285
223224
273432
237553
459,84
;164&04
184482
204210
§243L92

$ 531,58

5024
§7257
84,08
%8104
3415
3807
4236
5043
5249
észgs
65,64
%8057
9366
9704
%20#1
23,60
%2&95
3017

133,36

14115
| 4536

{5124

162,57

%3467
38,36
4563
4745
észas
50,24
7257
84,06
8704
ésags
3917
%4&36
51,63

53,75

' 5128,803
| 6112,646
' 6767760
%6949760
' 3357530
%3743439
4121362
4855871
%5012656
' 5489,967
| 6145208
%7363313
' 8245,008
%8482468
%188&444
2166215
2444244
2714587
297,300
%348&068
' 3547998
3857819
%4272154
' 5002,699
%332&457
%3691015
4065217
4776788
%490&796
| 5360,462
%5971880
| 7106,032
 7808,314
%8003593

| 4196,670
| 4679,444
%5153134
' 6073,508

265,595

394,523
470204
520507
%534597
258272
287,934
317,028
373529
%385589
422305
472,708
%56&409
634,231
%B5Z498
%125363
144414
%162950
180972
198487
%232005
236,533
' 257188
%284810
333513
221,364
%24&468
271,014
318453
327120
§351364
%398524
473735

{520,554

533,973

279778
311,963
343542
§404901

{417,706

9,304
9178
8973
%&935
9916
%9890
9,864
9812
9772
§9733
9676
%9560
9383
%9349
%9599
9,562
952
9,486
9448
Lgar1
;9288
9222
%9131
8,942
%10358
%10327
10295
10231
%10169
10118
%1&045
9,896
9638
%9593
10,958
10,930
%10302
10,846

110,797

1964,149
2327673
2581,433
2648,358
1917,445
2135,785
2349,533
2763,434
2856,309
3125168
3493,232
4174133
4679,248
4811,851
102,417
116,505
129,803
142,334
154,121
175,554
179,330
191,682
207,119
230,870
595,205
660,000
722,769
842,354
868,122
943,615
1044,771
1224,410
1343,102
1373923
1447457
1611,023
1770,869
2079,565

2150,035

280,593
332,525
368,776
378,337
213,049
237,309
261,059
307,048
317,368
347,241
388,137
463,793
519,916
534,650
40,967

46,602

51,921

56,933

61,648

70,222

71,732

76,673

82,848

92,348

119,041
132,000
144,554
168,471
173,624
188,723
208,954
244,882
268,620
274,785
192,994
214,803
236,116
277,275

286,671

5,758
5,664
5,542
5,516
7493
7471
7,448
7,402
7377
7,343
7,295
7198
7,068
7,042
2,240
2,217
2,195
2,172
2,150
2,105
2,088
2,056
2,010
1,921
4,385
4,363
4,341
4,296
4,277
4,245
4,199
4,108
3,997
3,973
6,436
6,413
6,391
6,346

6,325



Perfis Ocos Rectangulares

EN 10219 -1/2

Espessura

Massa

Tubos

: Peso

Secgdo

S Ixx

{ Wxx

 Wyy

Eivy

Dimensodes : : i :

: (mm) : Linear . por Atado : por Atado : (cm? : (cm*)  (cmd) (cm) (cm*) i (cmd) : (cm)

: Kgm) (ko) f f f f
300 x 150 7,0 46596 10 1279576 59,36 6863106 457540 10753 2350016 ;313336 | 6,292
300 x| 150 80 52785 8 953368 6724 7683567 512238 10690 | 2602953 349727 | 6246
300 x| 150 10,0 64815 6 933334 8257 9209366 613958 10561 | 3125029 416671 | 6152
300 x| 150 120 75407 6 71465 9606 10298074 686,538 10354 3498050 | 466,407 | 6035
300 x| 150 125 78142 6 981311 9954 10594228 706282 10316 | 3594782 | 479304 | 6009
300 | x. 200 40 30574 6 110066 3895 5072884 338192 11413 2736559 | 273656 | 8382
300 x| 200 50 37960 6 136656 4836 6241050 416070 11,361 | 3360921 | 336092 | 8337
300 x| 200 60 45242 6 162871 5763 7370228 491,349 11309 | 3962188 | 396219 | 8291
300 x| 200 63 47139 6 169700 6005 7624393 508293 11268 | 4103817 | 410382 | 8267
300 x| 200 70 5001 6 187528 6636 8365749 557717 11228 | 4498387 | 449,838 | 8233
300 x| 200 80 50065 6 912634 7524 9389274 625952 11171 | 5041667 | 504167 | 8186
300  x. 200 100 72665 6 061594 9257 11312698 754180 11055 6057729 | 605773 | 8,090
300 x| 200 120 84827 4 903585 10806 12787834 852522 10878 | 6853741 | 685374 | 7,964
300 x| 200 125 87954 4 911090 11204 13178864 878591 10845 | 7059936 | 705994 | 7938
300 x: 220 :50 39530 6 142308 5036 6676217 445081 11514 4162689 378426 | 9,092
300 x| 220 60 47126 6 169654 6003 7888916 505928 | 11463 | 4912752 | 446614 | 9046
300 x| 220 63 48117 6 176821 6257 8167913 544528 11425 5091093 | 462,827 | 9,020
300 x| 220 70 54289 6 195440 6916 8966,806 597787 11,387 | 5585087 (507735 | 8987
300 x| 220 80 61577 6 1677 7844 10071556 671437 11331 | 6266901 | 569718 | 8938
300 x| 220 100 75805 6 072898 9657 12154032 810269 11218 7547790 | 686163 | 8,841
300 x| 220 120 88595 4 912628 11286 13783738 918916 11,051 | 8565826 | 778711 | 8712
300 x 220 125 191879 4 1220510 11704 14212718 947515 (11,020 | 8829401 | 802673 | 8685




CLASSES DO AGO

Classe Caracteristicas Quimicas
Aco

Espessuras Nominais < 40mm

% por massa

c Si Mn P S N CEV Nb v Al Ti Ni Mo Cr Cu

% % % % % % % % % % % % % % %

max. max. max. max. max. max. max. max. max. min max. max. max. max. max.
S235JRH 017 - 1,40 0,040 0,040 0,009 0,35 - - - - - - - -
S275J0H 0,20 - 1,50 0,035 0,035 0,009 0,40 - - - - - - - -
S275J2H 020 - 1,50 0,030 0,030 - 0,40 - - - - - - - -
S355J0H 022 0,55 1,60 0,035 0,035 0,008 0,45 - - - - - - - -
S355J2H 0,22 0,55 1,60 0,030 0,030 - 0,45 - - N - » - » -
S355K2H 0,22 0,55 1,60 0,030 0,030 - 0,45 - - - - - - - -
S420MH 0,16 0,50 1,70 0,035 0,030 0,020 0,43 0,05 012 0,020 0,050 0,30 0,20 - -
S420MLH 016 0,50 170 0,030 0,025 0,020 0,43 0,05 012 0,020 0,050 0,30 0,20 - -
S460MH 0,16 0,60 170 0,035 0,030 0,025 0,46 0,05 012 0,020 0,050 0,30 0,20 - -
S460MLH 0,16 0,60 170 0,030 0,025 0,025 0,46 0,05 012 0,020 0,050 0,30 0,20 - -
S460NH 020 0,60 1-17 0,035 0,030 0,025 0,53 0,05 0,20 0,020 0,030 0,80 0,10 0,30 0,70
S460NLH 0,20 0,60 1-17 0,030 0,025 0,025 0,53 0,05 0,20 0,020 0,030 0,80 0,10 0,30 0,70
S500MH
SB00MH
S700MH
Classe Caracteristicas Mecéanicas Energia minima de resisténcia ao choque KV
Aco :

R, (MPa) R (MPa) SA (%) Temperatura de ensaio

Espessura Espessura Espessura

(mm) (mm) - (mm)

<16mm <3 >3 <40 i-20°C ;0°C ;20°C

<40
S235JRH 235 360-510 360-510 24 - - 27
S275J0H 275 430-580 410-560 20 - fo7 -
S275J2H 275 430-580 410-560 20 P27 - -
S355J0H 355 510-680 470-630 20 - 27 -
S355J2H 355 510-680 470-630 20 fo7 - -
S355K2H 355 510-680 470-630 20 L 400 - -
‘ Energia minima de resisténcia ao choque KV
: -50°C -20°C ‘

S420MH 420 - 500-660 19 ' - : 40"
S420MLH 420 - 500-660 19 fo7 -
S460MH 460 - 530-720 17 - L 400
S460MLH 460 - 530-720 17 P o7 -
S460NH 460 - 540-720 17 . - : 400
S4B0NLH 460 - 540-720 17 {7 -
S500MH
S600MH
S700MH

9 As caracteristicas da resisténcia & flexdo por choque séo verificadas apenas quando a opgdo 1.3 for especificada.

b Este valor corresponde a 27 J a -30°C (ver EN 1993-1-1).



CONDICOES DE FORNECIMENTO

ACONDICIONAMENTO

O material é disponibilizado em atados geométricos, cintados com ban-
das de aco, em formato hexagonal, quadrado e/ou retangular. Para faci-
litar o manuseamento (carga/descarga) todos os atados sao fornecidos

com cintas de poliéster adequadas ao peso do atado.

ETIQUETAGEM
Cada atado é fornecido com uma etiqueta fixada por um grampo meta-
lico, garantindo a identificagdo do produto e consequentemente a ras-

treabilidade do mesmo.

OPCOES DE FORNECIMENTO

GALVANIZACAO POR IMERSAO
Possibilidade de fornecimento de tubos galvanizados por imersédo a
quente, de acordo com a norma EN 10240 A.1/ A.2 ou com a ISO 1461,

conferindo maior protegéo contra a corrosao.

TOLERANCIAS ESPECIAIS
As tolerancias especiais devem ser solicitadas no ato de consulta/en-

comenda.

SOLDADURA
Possibilidade de remocéo do cord&o interno de soldadura.
Possibilidade de definicdo da posigdo de corddo de soldadura, de acordo

com valor objetivo e/ou face do tubo.

APTIDAO A GALVANIZAGAO
Possibilidade de fornecimento de tubos com caracteristicas quimicas

que garantam a aptidao a galvanizac&o por imers&o a quente.

VALOR EQUIVALENTE DE CARBONO (CEV)
Possibilidade de especificar o valor do CEV no ato da consulta/enco-

menda.

AREAS DE APLICACGAD

CONSTRUGAO

INDUSTRIA

ENERGIA

PROTECAO DA SUPERFICIE

Durante o fabrico todos os tubos sao revestidos por éleo protetivo, de
alto poder hidrofugante, de forma a proteger a superficie contra a cor-
rosao. Salvo indicacdo contréria pelo cliente no ato da encomenda/con-

sulta.

CERTIFICADO
Na expedigdo, todas as encomendas sdo acompanhadas do respetivo
certificado de inspecdo, segundo a EN 10204, de acordo com a norma

de produto aplicavel.

SOLDABILIDADE NOS CANTOS
Possibilidade de fornecimento de tubos que cumpram os requisitos

compativeis com a soldabilidade nos cantos, de acordo com EC3.

COMPRIMENTO
Capacidade de fornecimento de tubos com comprimentos especificos,

solicitados no ato da consulta/encomenda.

OPERAGOES DE DEFORMAGAO ESPECIFICAS (OU ESPECIAIS)
Possibilidade de fornecimento de tubos, de acordo com as mais exigen-

tes capacidades de deformacéo.

EMBALAMENTO
Os atados poderéo ser configurados, de acordo com indicacdes do clien-
te, no ato da consulta/ encomenda. Possibilidade de serem utilizadas

embalagens com protec&o anticorrosiva — VCI.

ENSAIOS LABORATORIAIS
Possibilidade de serem solicitados ensaios laboratoriais especificos, ndo
previstos na norma aplicavel (anisotropia, nevoeiro salino, metalografia,

alongamento a espessura, entre outros).

ENGENHARIA
E ARQUITETURA
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TUBOS DE PRECISAO

EN 10305-3/5

Os tubos para aplicagbes de precisdo sao utilizados sempre que
o rigor dimensional e o bom acabamento superficial sejam re-

quisitos preferenciais.

GAMA DIMENSIONAL

Estes tubos, pela sua fiabilidade e previsibilidade, garantem uma
variedade de aplicacdes exigentes, servindo diferentes finalida-
des tais como: a indUstria automdvel, industria de velocipedes
e ciclomotores, equipamentos agricolas, mobilidrio metalico,
instalagdes agropecuarias, construgdo naval, estruturas meta-

licas, entre outros.



CARACTERISTICAS DIMENSIONAIS

D
y
x x I H
N ]
., 8
y
Dimensoes exteriores
(D/B/H) ono
Didmetro Exterior Comprimento Lado
6 -19mm +0,12 H B tolerdncia
20 - 30mm +0,15 15mm 15mm +0,20
32 - 42,4mm +0,20 20mm 10 - 20mm +0,20
44 - 51mm +0,25 25mm 15-25mm +0,25
55-63,5mm +0,30 30mm 10 - 30mm +0,25
70 -76mm +0,35 34mm 20mm +0,25
80 - 90mm +0,40 35mm 20 - 35mm +0,25
100 - 101,6mm +0,50 40mm 20 - 40mm +0,30
108 - 120mm +0,60 45mm 45mm +0,30
127 -139,7mm +0,80 50mm 20 - 50mm +0,30
>159mm +1,00 60mm 20 - 60mm +0,35
70mm 40 -70mm +0,40
80mm 20 - 80mm +0,50
90mm 90mm +0,60
100mm 40 -100mm +0,65
120mm 40 -60mm +0,70
Esquadria dos lados Torgédo
O O
%
90°

Medido com a diferenca entre 90°

e 0, ndo devendo exceder +1°.,

Max:

f
4;

‘,B—L,‘

a) < 3mm para B ou H < 30mm

b) < B/10 ou < H/10 para B ou H > 30mm

Espessura da parede
M on

/r
/

onO

w

— —
Y
f A— —
X H] X
H —
- T
|
y
T
— | |-

1,5mm < T < 35mm:+10% de E
T >3,5mm: £ 0,35mm
T<15mm:+/-0,15

Ovalizagao
(¢]

As tolerancias de diametro

incluem a ovalizacéo.

Forma dos cantos

Concavidade / Convexidade

m]

Estdo incluidas nas tolerancias

sobre B e H.

Espessura

Canto exterior C1 e C2

T<25mm

2,5mm < T < 4mm

f15T

F<22T



Rectitude
on

(e]

@ >15mm

e<0,002L

L =1000mm

<3mm

TABELA DIMENSIONAL

i Lados <30mm

:e<0,0015L

Tubos Circulares

EN10305-3

Espessura
- (mm)

<0,0025L

ados > 30mm

Peso
 (Kg/m)

- Tubos ‘ Peso
: por Atado

Massa linear
oo

Formula de calculo:

M=0785 A (kg/m)

M ¢ a massa por unidade de comprimento

A ¢ a area de secgdo transversal

Seccao
: por Atado : (cm?)
: (Kg) H

Comprimento exato

L

oo

Comprimento L (mm)

Tolerdncia (mm)

L <500

500 <L <2000
2000 < L <5000
5000 < L <8000

L > 8000

a acordar
+3 0
+5 0
+10 O

: aacordar

I - Momento
: de Inércia
i (em*)

"i-Raio
: de Giragado
: (cm)

10

10

10

10

10

12

12

12

12

12

13

13

13

13

13

14

14

{060
£ 080

1,00

£1,00

{150
£ 0,60

{080

0,314
0,169
0,221
0271
0,331
0,388
0179
0,235
0,289
0,353
0,414
0,183
0,241
0,296
0,362
0,425

{0,198

469 301 L0177

512 0,231
625 0,283
760 0,344
884 0,401
555 0,215
725 0,281
889 0,346
1086 0,422
1273 0,495
587 0,228
771 0,299
948 0,368

i1159 £ 0,450

i 547 {1359 {0,528

i 601 £0,234
i 791 i 0,307
Yl {0,377

{1188 £ 0,461

i 547 {1395 {0,542

i 557 £ 0,253

: 469 1732 £ 0,332

0,0196
0,0246
0,0290
0,0336
0,0373
0,0350
0,0444
0,0527
0,0618
0,0696
0,0418
0,0532
0,0634
0,0746
0,0842
0,0450
0,0573
0,0683
0,0805
0,0911

£ 0,0568

,049
,058
,067
075
,058

074

,088

103

:0,0725 : 0,104

0,333
0,326
0,320
0,313
0,305
0,404
0,397
0,391
0,383
0,375
0,428
0,422
0,415
0,407
0,400
0,439
0,432
0,426
0,418
0,410
0,474

: 0,468



Tubos Circulares
EN10305-3

7] : Espessura : Peso : Tubos : Peso : Secgdo :1-Momento  : Z-Médulode : i-Raio
: (mm) : (Kg/m) : por Atado : por Atado : (em?) : de Inércia . Resisténcia  : de Giragdo
: : : : (Kg) :  (cm¥) : Elastico : (cm)
: : : : (em’) :

14 1,00 0,321 469 903 0,408 0,0868 0124 0,461
14 125 0,393 469 1106 0,501 0,1027 0,147 0,453
14 1,50 0,462 469 1300 0,589 01167 0167 0,445
14 2,00 0,592 469 1666 0,754 0,1385 0,199 0,430
15 0,60 0,213 469 599 0,271 0,0705 0,094 0,510
15 0,80 0,28 469 788 0,357 0,0902 0,120 0,503
15 1,00 0,345 469 971 0,440 0,1083 0,144 0,496
15 1,25 0,424 469 1193 0,540 0,1287 0172 0,488
15 1,50 0,499 469 1404 0,636 0,1467 0,196 0,480
15 2,00 0,641 469 1804 0,817 0,1766 0,236 0,465
16 0,60 0,228 469 642 0,290 0,0862 0,108 0,545
16 0,80 03 469 844 0,382 0,1106 0138 0,538
16 1,00 0,37 469 1041 0,471 01331 0,166 0,532
16 1,25 0,455 469 1280 0,579 0,1587 0,198 0,523
16 150 0,536 469 1508 0,683 01815 0,227 0,515
16 2,00 0,691 469 1944 0,880 0,2199 0,275 0,500
17,2 0,60 0,246 397 586 0,313 0,1079 0,125 0,587
17,2 0,80 0,324 397 772 0,412 0,1389 0,162 0,581
17,2 1,00 0,4 397 953 0,509 0,1676 0,195 0,574
172 125 0,492 397 1172 0,626 0,2004 0,233 0,566
172 150 0,581 397 1384 0,740 0,2300 0,267 0,558
17,2 2,00 0,75 397 1787 0,955 0,2806 0,326 0,542
18 0,60 0,257 397 612 0,328 01243 0138 0,616
18 0,80 0,339 397 807 0,432 0,1602 0178 0,609
18 1,00 0,419 397 998 0,534 0,1936 0,215 0,602
18 1,25 0,516 397 1229 0,658 0,2320 0,258 0,594
18 1,50 0,61 397 1453 0,778 0,2668 0,296 0,586
18 2,00 0,789 397 1879 1,005 0,3267 0,363 0,570
19 0,60 0,272 331 540 0,347 0,1469 0,155 0,651
19 0,80 0,359 331 713 0,457 0,1898 0,200 0,644
19 1,00 0,444 331 882 0,565 0,2297 0,242 0,637
19 125 0,547 331 1086 0,697 0,2759 0,290 0,629
19 150 0,647 331 1285 0,825 0,3180 0,335 0,621
19 2,00 0,838 331 1664 1,068 0,3912 0,412 0,605
20 0,60 0,287 331 570 0,366 01722 0172 0,686
20 0,80 0,379 331 753 0,483 0,2227 0,223 0,679
20 1,00 0,469 331 931 0,597 0,2701 0,270 0,673
20 1,25 0,578 331 1148 0,736 0,3250 0,325 0,664

20 1,50 0684 331 {1358 0872 : 03754 0,375 : 0,656



Tubos Circulares

EN10305-3

Espessura
: (mm)

Peso
 (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Seccgao
“(em?)

- 1-Momento
: de Inércia
- (em)

. Z- Médulo de

i-Raio
: de Giragédo
i (em)

20

21

21

21

21

21

21

21

22

22

22

22

22

22

22

25

25

25

25

25

25

25

25,4

25,4

25,4

26

26

26

26

26

26

£2,00
{060

{080

100
{125

150

0,60
0,80
1,00
125

{150

0,888
0,302
0,399
0,493
0,609
0,721

{0,937

0,317
0,418
0,518
0,64

0,758
0,986
1,202
0,361
0,477
0,592
0,732
0,869
1134
1,288
1,436
1,628
0,485
0,602
0,744
0,884

{1154

1,462
1,657
0,376
0,497
0,617
0,763
0,906
1184

1,344

: 169

21784
%600
%792
2979
%1209
21432
%1861
%2343
gsso
%830
%1029
21271
%1505
%1958
%2387
%587
%778
%963
%1190
21413
%1844
%2094
22335
%2647
%789
%979
%1210
%1437
%1876
%1328
%1482
%1680
%611
5808
%1003
%1241
%1473
%1925

1363

1131
0,385
0,508
0,628
0,776
0,919
1194
1,503
0,403
0,533
0,660
0,815
0,966
1,257
1,532
0,460
0,608
0,754
0,933
1107
1,445
1,640
1,830
2,073
0,618
0,767
0,948
1126
1,470
1,669
1,862
2,111
0,479
0,633
0,785
0,972
1,155
1,508

11712

0,4637
0,2002
0,2593
0,3149
0,3797
0,4394
0,5447
0,6487
0,2311
0,2998
0,3645
0,4401
0,5102
0,6346
0,7399
0,3425
0,4457
0,5438
0,6594
0,7676
0,9628
1,0673
1,1630
12778
0,4682
0,5714
0,6932
0,8073
1,0137
11244
1,2259
1,3479
0,3863
0,5033
0,6146
0,7461
0,8695
1,0933

£1,2137

,618

,210

,273

854

,930

,022

,369

1450

546

798

,965

,297

387

0,640
0,722
0,715
0,708
0,700
0,691
0,675
0,657
0,757
0,750
0,743
0,735
0,727
0,711
0,695
0,863
0,856
0,849
0,841
0,833
0,816
0,807
0,797
0,785
0,870
0,863
0,855
0,847
0,830
0,821
0,811
0,799
0,898
0,891
0,885
0,876
0,868
0,851

: 0,842



Tubos Circulares
EN10305-3

7] : Espessura : Peso : Tubos : Peso : Secgdo :1-Momento  : Z-Médulode : i-Raio
: (mm) : (Kg/m) : por Atado : por Atado : (em?) : de Inércia . Resisténcia  : de Giragdo
: : : : (Kg) :  (cm¥) : Elastico : (cm)
: : : : (em’) :

26 2,60 15 169 1521 1911 1,3244 1,019 0,832
26 3,00 1,702 169 1726 2,168 1,4578 1121 0,820
26,9 2,60 1,558 169 1580 1,985 14818 1,102 0,864
27 0,80 0,517 271 841 0,658 0,5655 0,419 0927
27 1,00 0,641 271 1042 0,817 0,6912 0,512 0,920
27 125 0,794 271 1291 1,011 0,8401 0,622 0911
27 1,50 0,943 271 1533 1,202 0,9801 0,726 0,903
27 2,00 1,233 271 2 005 1571 1,2350 0,915 0,887
27 2,60 1,565 169 1587 1,993 1,5001 1111 0,868
27 3,00 1776 169 1801 2,262 1,6540 1,225 0,855
28 0,80 0,537 271 873 0,684 0,6327 0,452 0,962
28 1,00 0,666 271 1083 0,848 0,7740 0,553 0,955
28 1,25 0,825 271 1341 1,050 0,9416 0,673 0,947
28 150 0,98 271 1593 1,249 1,0997 0,786 0,938
28 2,00 1,282 217 1669 1,634 1,3886 0,992 0,922
28 2,60 1,629 169 1652 2,075 1,6907 1,208 0,903
28 3,00 185 169 1876 2,356 1,8673 1,334 0,890
291 1,00 0,693 217 902 0,883 0,8724 0,600 0,994
291 1,25 0,859 217 1118 1,094 1,0625 0,730 0,986
291 1,50 1,021 217 1329 1,301 1,2421 0,854 0,977
29,1 2,00 1,337 217 1741 1,703 1,5717 1,080 0,961
29,1 2,60 1,699 169 1723 2,165 1,9184 1,318 0,941
29,1 3,00 1,931 169 1958 2,460 2,1223 1,459 0,929
30 0,80 0,576 217 750 0,734 0,7828 0,522 1,033
30 1,00 0,715 217 931 0911 0,9589 0,639 1,026
30 1,25 0,886 217 1154 1129 11687 0,779 1,017
30 1,50 1,054 217 1372 1,343 1,3674 0,912 1,009
30 2,00 1,381 217 1798 1,759 1,7329 1,155 0,992
30 2,60 1,757 217 2288 2,238 2,1192 1,413 0973
30 3,00 1,998 217 2601 2,545 2,3475 1,565 0,960
318 1,50 1121 217 1460 1,428 1,6426 1,033 1073
318 2,00 147 217 1914 1,872 2,0878 1,313 1,056
318 2,60 1,872 217 2 437 2,385 2,5622 1611 1,036
318 3,00 2,131 217 2775 2,714 2,8448 1,789 1,024
32 0,80 0,616 217 802 0,784 0,9548 0,597 1,103
32 1,00 0,765 217 996 0,974 11711 0,732 1,097
32 1,25 0,948 217 1234 1,208 1,4296 0,894 1,088
32 1,50 1,128 217 1469 1,437 16753 1,047 1,080

32 2,00 i148 {017 i1927 :1,885 £ 12,1300 1,331 :1,063



Tubos Circulares

EN10305-3

Espessura
- (mm)

Peso
 (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Seccgao
“(em?)

- 1-Momento
: de Inércia
- (em)

. Z- Médulo de

i-Raio
: de Giragédo
i (em)

337
337
337
35
35
35
35
35
35
35
38
38
38
38
38
38
38
40
40
40
40
40
40
41
41
41
41
41

41

£2,60
£3,00

{080

£1,50
{200

300

£ 4,00

£1,00

2,00
3,00
4,00

1,00

f1,885
§2,146
£ 0,649

£ 0,806

1191
1,564
1,994
2,271
2,93

0,675

i0838

1,239
1,628
2,368
3,058
0,734
0,912

1133

1,776
2,589
3,354
0,962
1195
1,424
1874
2,737
3,551
0,986
1,225
1,461
1,924
2,811
3,65

0,999
1241

148

1436
1635
614
762
908
1192
1519
1731
1600
684
850
1055
1256
1651
1804
2330
559
695
863
1029
1353
1973
1831
733
911
1085
1428
2 086
1939
751
933
1113
1466
1535
1993
761
946

i1128

2,401
2,733
0,827
1,027
1274
1,517
1,992
2,540
2,893
3,732
0,860
1,068
1,325
1,579
2,073
3,016
3,896
0,935
1162
1,443
1,720
2,262
3,299
4,273
1,225
1,522
1814
2,388
3,487
4,524
1,257
1,561
1,861
2,450
3,581
4,650
1,272
1,581

:1,885

2,6149
2,9040
11194
13744
16798
1,9709
2,5118
3,0927
3,4413
4,1898
1,2574
1,5448
1,8897
2,2190
2,8329
3,8943
4,7575
1,6180
1,9906
2,4392
2,8692
3,6757
5,0882
6,2593
2,3310
2,8591
3,3666
4,3216
6,0066
74192
2,5148
3,0861
3,6355
4,6712
6,5047
8,0495
2,6103
3,2040

:3,7752

,815

664

816

997

170

,710

227

505

773

173

927

,258

544

1819

1,044
1,031
1164
1157
1148
1,140
1123
1103
1,001
1,060
1,209
1,203
1194
1,186
1169
1136
1,105
1,316
1,309
1,300
1,292
1,275
1,242
1,210
1,379
1371
1,362
1,345
1312
1,281
1,415
1,406
1,398
1,381
1,348
1,316
1,432
1,424

1,415



Tubos Circulares
EN10305-3

7] : Espessura : Peso : Tubos : Peso : Secgdo :1-Momento  : Z-Médulode : i-Raio
: (mm) : (Kg/m) : por Atado : por Atado : (em?) : de Inércia . Resisténcia  : de Giragdo
: : : : (Kg) :  (cm¥) : Elastico : (cm)
: : : : (em’) :

41,5 2,00 1,948 127 1484 2,482 4,8528 2,339 1,398
41,5 3,00 2,848 91 1555 3,629 6,7638 3,260 1,365
41,5 4,00 3,699 91 2020 4,712 83777 4,037 1,333
42 1,00 1011 127 770 1,288 2,7081 1,290 1,450
42 1,25 1,256 127 957 1,600 3,3248 1,583 1,441
42 150 1,498 127 1141 1,909 3,9184 1,866 1,433
42 2,00 1973 127 1503 2,513 5,0391 2,400 1,416
42 3,00 2,885 127 2198 3,676 7,0297 3,347 1,383
42 4,00 3,749 127 2857 4,775 8,7148 4,150 1,351
42,4 2,00 1,993 127 1519 2,538 51915 2,449 1,430
42,4 3,00 2,915 127 2221 3,713 72474 3,419 1,397
42,4 4,00 3,788 127 2886 4,825 8,9908 4,241 1,365
44,5 2,00 2,096 91 1144 2,670 6,0425 2,716 1,504
44,5 3,00 3,07 91 1676 3,911 8,4643 3,804 1,471
44,5 4,00 3,985 91 2181 5,089 10,5366 4,736 1,439
45 1,00 1,085 91 592 1,382 3,3469 1,488 1,556
45 125 1,349 91 737 1718 4,1139 1,828 1,547
45 1,50 1,609 91 879 2,050 4,8544 2,158 1,539
45 2,00 2,121 91 1158 2,702 6,2580 2,781 1,522
45 3,00 3,107 91 1696 3,958 8,7728 3,899 1,489
45 4,00 4,044 91 2208 5,152 10,9291 4,857 1,456
48 1,00 1,159 91 633 1477 4,0790 1,700 1,662
48 1,25 1441 91 787 1,836 50181 2,001 1,653
48 150 172 91 939 2,191 5,9287 2,470 1,645
48 2,00 2,269 91 1239 2,890 7,6592 3191 1,628
48 3,00 3,329 91 1818 4,241 10,7831 4,493 1,595
48 4,00 4,34 61 1588 5,529 13,4913 5,621 1,562
48,3 2,00 2,284 91 1247 2,909 7,8098 3,234 1,638
48,3 3,00 3,351 91 1830 4,269 10,9996 4,555 1,605
48,3 4,00 4,37 61 1599 5,567 13,7676 5,701 1,573
50 1,00 1,208 91 660 1,539 4,6220 1,849 1,733
50 125 1,503 91 821 1,914 5,6909 2,276 1724
50 150 1,794 91 980 2,286 6,7265 2,691 1716
50 2,00 2,368 91 1293 3,016 8,7010 3,480 1,699
50 3,00 3,477 91 1898 4,430 12,2812 4,912 1,665
50 4,00 4,538 61 1661 5781 15,4051 6,162 1,632
50,8 1,00 1,228 91 670 1,565 4,8520 1,910 1,761
50,8 1,25 1,527 91 834 1,946 5,9755 2,353 1,752

50,8 150 : 1,824 fa1 i 996 :2,323 : 7,0647 i 2,781 1,744



Tubos Circulares
EN10305-3

:Z-Médulode ' i-Raio
: de Giragao
i (em)

"] | Espessura ‘ Peso  Tubos ‘ Peso  Secg@o 1-Momento
¢ (mm) : (Kg/m) : por Atado : por Atado ¢ (em?) : de Inércia
H H H i (Kg) - (emf)

508 1200 £ 2407 {1314 3,066 £91428 f1,727

50,8 £3,00 {3536 {1931 { 4,505 {12,9173 £1,693

50,8 i 4,00 L4617 £1690 {5,881 i16,2188 {1,661

51 £2,00 §2,417 1320 i3,079 {92555 1,734

51 i3,00 i 3551 {1939 {4,524 £ 13,0797 i1,700

51 £ 4,00 | 4,636 {2531 { 5,906 16,4266 442 {1,668

55 {125 i1,657 i 606 2111 {7,6268 £1,901

55 {150 i1,979 i 724 {2521 f9,0272

283 £1,892

55 {200 {2614 {957 £3330 £11,7094 258 {1875

55 i3,00 i 3,847 {1408 i 4,901 i 16,6201 1842

55 £ 4,00 {5,031 1841 £ 6,409 £ 20,9649 624 {1,809

57 {125 1,719 i 629 {2189 £ 8,5099 986 11972

57 {150 {2,053 i 751 {2615 £10,0774 536 £1,963

57 {200 {2713 i 993 { 3,456 § 13,0843 £1,946

57 3,00 £ 3995 §1462 i 5,089 £ 18,6080 529 {1912

57 { 4,00 {5208 {1913 £ 6,660 i 23,5187 252 {1879

60,3 125 182

: 666 i2319 f10,1117 354 £ 2,088

60,3 i150 2175 i 79 i2771 £11,9830 974 {2,080

60,3 {200 {2,876 {1053 { 3663 { 15,5814 {2,062

60,3 £300 {4,239 {1551 {5,400 § 22,2246 £2,029

60,3 { 4,00 { 5,554 2033 {7075 § 281729 £1,996

63,5 {125 {1919 i 702 {2,445 £ 11,8458 {2,201

63,5 {150 {2,294 : 840 {2,922 { 14,0469 {2193

63,5 i2,00 £3033 i1110 i 3864 i 18,2883 {2176

63,5 £ 3,00 {4,476 {1638 {5,702 { 26,1525 {2,142

63,5 { 4,00 { 5,869 i 2148 {7477 { 33,2376 {2,108

65 {125 {1,965 {436 {2,503 £12,7226 {2,254

65 £1,50 {2,349 {521 £ 2,992 £ 15,0909 {2,246

65 £ 2,00 i 3107 £ 690 i 3,958 { 19,6584 049 £ 2,229

65 i300 {4,587 1018 {5843 { 281431 659 {2,195

65 f 4,00 £6,017 i1336 £ 7665 { 35,8074 1,018 f2161

70 {125 2119 {470 i 2,700 { 159563 559 {2,431

70 {1550 {2,534 563 i 3,228 § 189422 {2,422

70 i 2,00 {3,354 {745 {4273 i 24,7168 { 2,405

70 £ 3,00 i 4,957 £1100 {6,315 { 35,5038 i2371

70 £ 4,00 i 6,511 {1445 {8,294 | 45,3256 {2338

75 {150 i 2719 i 604 | 3,464 { 23,3988 { 2,599

75 £ 2,00 i 3,601 P37 i 799 | 4,587 { 30,5763 { 2,582

75 3,00 : 5327 i37 i1183 : 6,786 | 44,0486 $ 11,746 : 2,548



Tubos Circulares

EN10305-3

Espessura
 (mm)

Peso
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
 (Kg)

Secgao
“(cm?)

- 1-Momento
: de Inércia
- (om?)

: Z-Médulo de
. Resisténcia

: Elastico

S em?)

i-Raio
: de Giragéo
i (em)

75
76,1
76,1
76,1
76,1
80
80

80

95
95
100
100
100
100
101,6
101,6
101,6
101,6
108
108
108
1143
114,3
114,3

120

£4,00

i1,50

{300
i 4,00

{150

£3,00
{ 4,00
£2,00

i3,00

2,00
3,00
4,00

i2,00

£2,00
£300
{ 4,00

i 2,00

{ 4,00

£ 2,00

7,004
2,76
3,655
5,408
7112
2,904
3,847
5,697
7497
2,996
3971
5,882
1,744
3,995
5919
7,793
3,233
4,286
6,355
8,375
3,459
4,587
6,807
8977
3,644
4,834
7176
9,47
3,703
4,913
7,295
9,628
5,228
7,768
10,259
5539
8,234
10,881

582

;37
37
37
37
37
37
37
37
37
37
37
37
37
37
19
19
19
19
19
19

‘19

f19
‘19

19

1555
613
811
1201
1579
645
854
1265
1664
665
882
1306
1719
887
1314
1730
718
951
1411
1859
768
1018
1511
1993
415
551
818
1080
422
560
832
1098
596
886
1170
631
939
1240

: 663

8,922
3,515
4,656
6,890
9,060
3,699
4,901
7,257
9,550
3,817
5,058
7,493
9,865
5,089
7,540
9,927
4,119
5,460
8,096
10,669
4,406
5,843
8,671
11,435
4,642
6,158
9,142
12,064
4,717
6,258
9,293
12,265
6,660
9,896
13,069
7,056
10,490
13,861

{7414

56,3990
24,4649
31,9787
46,0961
59,0555
28,5048
37,2957
53,8657
69,1452
31,3152
40,9964
59,2780
76,1825
41,7647
60,4034
77,6449
39,3381
51,5679
74,7636
96,3398
48,1612
63,2033
91,8346
118,5994
56,3068
73,9518
107,6246
139,2153
59,0950
77,6324
113,0352
146,2845
93,5755
136,4908
176,9546
111,2671
162,5482
211,0655

: 129,0805

15,040
6,430

8,404

12,115
15,520
7,126

9,324

13,466
17,286
7,592

9,939

14,371
18,468
10,064
14,555
18,710
8,850

11,601
16,820
21,674
10,139
13,306
19,334
24,968
11,261
14,790
21,525
27,843
11,633
15,282
22,251
28,796
17,329
25,276
32,769
19,469
28,442
36,932

: 21,513

2,514
2,638
2,621
2,587
2,553
2,776
2,759
2,724
2,601
2,864
2,847
2,813
2,779
2,865
2,830
2,797
3,091
3,073
3,039
3,005
3,306
3,289
3,254
3,220
3,483
3,466
3,431
3,397
3,539
3,522
3,488
3,454
3,748
3,714
3,680
3,971
3,936
3,902

: 4173



Tubos Circulares

EN10305-3

Espessura
: (mm)

Peso Tubos
: (Kg/m) : por Atado

Peso
: por Atado
- (Kg)

Seccgao
i em?)

: 1-Momento
: de Inércia
- (em)

. Z- Médulo de

i~ Raio
: de Giragédo
i (em)

120

120

125

125

125

127

127

127

3,00
4,00
2,00
3,00

i 4,00

8,656
11,443
6,067
9,026
11,936
6,165
9,174

f12133

i 987

1305

1029
1361
703

1046

11383

11,027
14,577
7,728

11,498
15,205
7,854

11,687

{15457

188,8096
245,4765
146,1908
214,0539
278,5803
153,4373
224,7503

£ 92,6134

4,138
4,104
4,349
4,315
4,280
4,420
4,385

4351

Tubos Quadrados

EN10305-5

Dimensdes

Espessura
- (mm)

" Peso : Tubos
: (Kg/m) : por Atado

Peso
: por Atado
+ (Kg)

Seccgdo
“(em?)

I - Momento
: de Inércia
¢ (emf)

: Z-Médulo de

i - Raio
: de Giragdo
“(em)

10

10

10

12

12

12

14

14

14

15

15

15

15

16

16

16

16

18

18

18

18

£100

1,25

0,281
0,341
0,397
0,344
0,419
0,491
0,407
0,498
0,585
0,438
0,537
0,632
0,81

0,469
0,576
0,679
0,872
0,532
0,655
0,773

£ 0,998

674
818
953
905
1061
879
1076
1264
946
1160
1365
1750
1013
1244
1467
1884
922
1136
1340

11731

0,360
0,438
0,510
0,440
0,538
0,630
0,520
0,638
0,750
0,560
0,688
0,810
1,040
0,600
0,738
0,870
1120
0,680
0,838
0,990

£ 1,280

0,049
0,057
0,063
0,089
0,105
0118
0,147
0174
0,198
0,184
0,218
0,249
0,300
0,226
0,269
0,308
0,373
0,329
0,394
0,453

: 0,555

,249

,283

1245

291

1283

438

: 0,616

0,370
0,361
0,352
0,451
0,442
0,433
0,532
0,523
0,514
0,573
0,564
0,555
0,537
0,614
0,604
0,585
0,577
0,695
0,686
0,676

£ 0658



Tubos Quadrados
EN10305-5

Dimensdes : Espessura : Peso : Tubos : Peso : Secgdo :1-Momento  : Z-Médulode : i-Raio
: (mm) : (Kg/m) : por Atado : por Atado : (em?) : de Inércia . Resisténcia  : de Giragdo
: : : : (Kg) :  (cm¥) : Elastico : (cm)
: : : : (em’) :

19 1,00 0,564 225 761 0,720 0,390 0,411 0,736
19 125 0,694 225 937 0,888 0,468 0,493 0,726
19 1,50 0,82 225 1107 1,050 0,540 0,568 0,717
19 2,00 1,061 225 1432 1,360 0,664 0,699 0,699
20 0,80 0,481 225 649 0,614 0,378 0,378 0,785
20 1,00 0,595 225 803 0,760 0,459 0,459 0,777
20 1,25 0,733 225 990 0,938 0,552 0,552 0,767
20 150 0,868 225 1172 1110 0,637 0,637 0,758
20 2,00 1124 225 1517 1,440 0,787 0,787 0,739
22 1,00 0,658 196 774 0,840 0,619 0,563 0,858
22 125 0,812 196 955 1,038 0,747 0,679 0,849
22 150 0,962 196 1131 1,230 0,866 0,787 0,839
22 2,00 1,249 196 1469 1,600 1077 0,979 0,821
25 1,00 0,752 196 884 0,960 0,923 0,739 0,981
25 1,25 093 196 1094 1,188 1119 0,896 0971
25 1,50 1103 196 1297 1,410 1,303 1,042 0,961
25 2,00 1,438 196 1691 1,840 1,635 1,308 0,943
25 3,00 1921 169 1948 2,640 2,169 1,735 0,906
30 1,00 0,909 169 922 1,160 1,628 1,085 1185
30 125 1126 169 1142 1,438 1,984 1,323 1175
30 150 1,339 169 1358 1,710 2,321 1,548 1,165
30 2,00 1,752 169 1777 2,240 2,942 1,961 1146
30 3,00 2,392 121 1737 3,240 3,985 2,657 1,109
35 1,00 1,066 121 774 1,360 2,623 1,499 1,389
35 1,25 1,322 121 960 1,688 3,208 1,833 1,379
35 150 1,574 121 1143 2,010 3,767 2,153 1,369
35 2,00 2,066 121 1500 2,640 4,809 2,748 1,350
35 3,00 2,863 121 2079 3,840 6,611 3,778 1,312
40 1,00 1,223 121 888 1,560 3,957 1,979 1,593
40 1,25 1,518 121 1102 1,938 4,854 2,427 1,583
40 1,50 181 121 1314 2,310 5,715 2,858 1,573
40 2,00 2,38 121 1728 3,040 7,337 3,668 1,553
40 3,00 3,334 121 2420 4,440 10,197 5,099 1,515
45 1,25 1715 100 1029 2,188 6,984 3,104 1787
45 150 2,045 100 1227 2,610 8,241 3,663 1777
45 2,00 2,694 100 1616 3,440 10,624 4,722 1,757
45 3,00 3,805 100 2283 5,040 14,893 6,619 1,719
50 1,25 1,911 81 929 2,438 9,661 3,864 1,991

50 150 i2,281 ‘81 1109 £2,910 11,419 {4,568 11981



Tubos Quadrados

EN10305-5

Dimensoes

: Espessura

: (mm)

Peso
 (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Seccgao
i em?)

: 1 - Momento

: de Inércia
- (emf)

. Z- Médulo de

i~ Raio
: de Giragédo
i (em)

50

50

60

60

60

60

70

70

70

80

80

80

90

90

100

100

£2,00
£3,00

1,25

2,00
3,00
2,00
3,00
2,00

3,00

3,008
4,276
2,303
2,752
3,636
5,218
3,223
4,264
6,16

3,694
4,892

{7102

{8,044
£ 6,148

8,986

1462
2078
884

1057
1396
2004
948

1254
1811
798

1057
1534
1192
1738
922

{1348

3,840
5,640
2,938
3,510
4,640
6,840
4,110
5,440
8,040
4,710
6,240
9,240
7,040
10,440
7,840

£ 11,640

f14771

£20,849

{16,906

£20,033

{ 26,046

137141

£ 32,157

{41,961

£60,273

{ 48,391

£ 63315

£ 91,445

£ 90,910

{131,857

£ 125,545

£ 182,709

1,961
1923
2,399
2,389
2,369
2,330
2,797
2,777
2,738
3,205
3,185
3,146
3,594
3,554
4,002

3,962

Tubos Rectangulares

EN10305-5

ira

: Linear
Kg/m)

Tubos
por Atado

Peso
por Atado
- (Kg)

Seccao
i (em?)

Ixx
- (em®)

S em?)

Wyy
i (em?)

Eiyv
: (em)

15
15
20
20
20
20
20
20
25

25 !

‘10

£ 1,00

10,359
%OABQ
20514
§0A38
%0537
%0632
%0310
§0A18
%0516
20635
%0750
%0967
%OAIS

£ 0,516

352
352
352
300
300
300
300
234
234
234
234
234
250

: 250

758
%927
%1086
%788
%967
%1138
21458
%587
%724
%892
%1053
%1358
%627

(774

0,460
0,563
0,660
0,560
0,688
0,810
1,040
0,534
0,660
0,813
0,960
1,240
0,534

£ 0,660

0135
0,159
0,180
0,278
0,332
0,380
0,462
0,304
0,368
0,442
0,508
0,625
0,405

£ 0,401

0,180
0,212
0,241
0,278
0,332
0,380
0,462
0,304
0,368
0,442
0,508
0,625
0,324

{0,393

,685
,666

,755

£ 0,070
0081
0,001
0,090
0105
o118
:0138
0194
0233
0278
0318
0,385
0,093

i 0,110

10,139
0162
0181
70180
0210
0236
0276
0258
0311
0370
0,424
:0513
0186

0,220

£ 0,389

0,380

0,371

0,401

0,391

0,382

0,364

0,602

0,594

0,585

0,575

0,557

0,417

0,409



Tubos Rectangulares

EN10305-5

Dimensdes Espessura
¢ (mm)

Massa
: Linear
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Secgao
i (cm?)

Ixx
: (emf)

Wxx
i (om?)

ixx
i (em)

Elyv
“emf)

EVVyy
i (cm?)

Eiyv
i (em)

25
25
25
25
25
25
25
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
32
32

32 ¢

13

P13

0635
;OJSO
§0957
%0564
§0594
§0320
§L061
§0A81
%0595
§0733
%osss
§1124
EOB73
§0331
%0985
§L281
;OABI
§0595
%ozss
%ogas
%1124
§0ﬁ73
%0331
%ogss
§L281
%0507
%OJSZ
éogso
%1;03
§L438
§L921
%0330
%Lozs
§L221
%1595
§0ﬁ73
%0331
%oses

11,281

250
250
250
209
209
209
209
209
209
209
209
209
200
200
200
200
225
225
225
225
225
200
200
200
200
180
180
180
180
180
180
168
168
168
168
200
200
200

£ 200

: 953
%1125
%1451
§7o7
2870
§1028
%1330
§603
§746
%919
;1088
%1409
gsos
%997
;1182
21537
%649
%803
%990
§1172
%1517
%808
%997
%1182
%1537
%656
;812
§1004
§1191
21553
%2075
%837
;1036
§1231
%1608

i 808

1182

11537

0,813
0,960
1,240
0,720
0,888
1,050
1,360
0,614
0,760
0,938
1110
1,440
0,860
1,063
1,260
1,640
0,614
0,760
0,938
1110
1,440
0,860
1,063
1,260
1,640
0,774
0,960
1188
1,410
1,840
2,640
1,060
1313
1,560
2,040
0,860
1,063
1,260

£1,640

0,590
0,681
0,839
0,577
0,696
0,805
0,998
0,622
0,635
0,767
0,888
1104
0,779
0,943
1,096
1,369
0,647
0,787
0,950
1,102
1371
0,997
1,209
1,407
1,764
0,988
1,207
1,467
1712
2,157
2,887
1,418
1,726
2,016
2,549
1,075
1,304
1517

1,903

0,472
0,545
0,671
0,462
0,557
0,644
0,799
0,418
0,508
0,613
0,711
0,883
0,623
0,754
0,877
1,095
0,431
0,524
0,633
0,735
0914
0,665
0,806
0,938
1176
0,658
0,805
0,978
1141
1,438
1,925
0,945
1,150
1,344
1,699
0,672
0,815
0,948

1,190

0,852
0,842
0,823
0,896
0,886
0,876
0,857
0,922
0914
0,904
0,895
0,876
0,952
0,942
0,933
0914
1,026
1,017
1,007
0,996
0,976
1077
1,067
1,057
1,037
1129
1121
1112
1102
1,083
1,046
1,156
1147
1137
1118
1118
1108
1,097

1,077

0129
§0145
oan
%ozos
0241
0274
%0330
0234
0282
0337
0,386
0470
§0549
0,662
§0766
0,950
0110
%0131
0153
0173
%0203
0331
%OBQG
0,455
0,555
§0526
0,639
0772
%0395
1113
1451
1,067
;nge
1510
%1300
0253
%0301
0344

10416

%0258
0201
0,341
0312
§0370
0422
%0508
0312
%0378
0,449
0,515
0627
§0549
0,662
%0766
0,950
0219
§0261
0,307
%0346
gvos
0441
%0528
0,607
0,740
%0526
0,639
0172
%0395
1113
1451
%0354
1037
11208
%Lszo
0,389
0,464
0,530

10,640

%0399
éossg
§0371
%0530
§0521
§0511
§0A93
§0ﬁ17
§0ﬁ09
0,599
§o590
§0571
§0799
§0789
%0]80
§0761
§0A23
§0A14
§0A04
%0395
§0376
§0ﬁ20
§0311
0601
§0582
§0324
;0816
éosoe
§0797
;0778
§0741
%Loos
§0394
§0984
%OBBS
§0543
%0533
0523

£ 0,504



Tubos Rectangulares

EN10305-5

Dimensdes

Espessura
: (mm)

Massa
: Linear
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Secgao
i (em?)

Ixx
‘emf)

: (em?®)

Elyy
i (emf)

EVVvy
i (em?)

Eiyv
i (em)

35
35
35
35
35
35
35
35
35
35
35
40
40
40%
40§
40%
40%
40§
40

40

10
25
27

L7

f1,00
{125

£1,50

£300
£1,00
125

1,50

10673
§0331
%oess
§L281
20752
éogao
%1;03
§L438
%0370
%0330
%Lozs
§L221
21595
§0909
1,126
§L339
§L752
%2392
%oysz
%0930
%1;03
§L438
%osso
%Lozs
§1221
%1595
%0909
§1126
§L339
§L752
%2392
%0887
%1224
§L456
§L909
%2527
§L019
;1263

1,503

203
203
203
203
207
207
207
207
160
160
160
160
160
168
168
168
168
168
196
196
196
196
176
176
176
162
162
162
162
72

135
135
135
135
130
130

130

820
%1012
%1200
;1560
%934
§1155
%1370
§1786
%643
%797
%987
§1172
21531
§916
%1135
21350
;1766
%2411
%884
%1094
%1297
%1591
%876
§1086
%1289
%1684
2884
%1094
%1302
21703
%1033
§799
§991
§1179
%1546
%2128
§795
%985

11172

0,860
1,063
1,260
1,640
0,860
1,188
1,410
1,840
0,854
1,060
1,313
1,560
2,040
1,160
1,438
1,710
2,240
3,240
0,960
1,188
1,410
1,840
1,060
1,313
1,560
2,040
1,160
1,438
1,710
2,240
3,240
1,260
1,563
1,860
2,440
3,540
1,300
1,613

1,920

1177
1,427
1,661
2,083
1,466
1,784
2,083
2,629
1,433
1,755
2,140
2,504
3,174
2,044
2,496
2,925
3,719
5,071
1,675
2,037
2,379
3,001
2,056
2,507
2,935
3,723
2,436
2,976
3,491
4,446
6,081
2,816
3,446
4,047
5,169
7110
2,968
3,633

: 4,269

%0&73
%OBlB
%0949
§1J90
goﬂss
%1019
%1490
%1502
%0319
§L003
%1223
%1431
21314
§1188
§1A26
21571
%2125
%2898
%OBSS
%1019
%1189
§L500
§L028
%1253
§L467
§L862
21218
§L488
%1745
22223
%&041
§L408
§L723
%2023
%2584
%3555
§L484
§L817

2135

0151
§0177
0,200
%0236
0,380
0,455
%0524
0641
%0599
0,730
0882
1,023
§L275
1om
1472
§1718
2165
%2300
oam
0201
§0228
0,269
0429
0515
0592
0726
éoszo
0992
1152
§1A38
1,889
%1355
1,649
1,925
§z430
3,265
1613
1,965

$ 2,299

%0302
0,355
0,400
0472
§0507
0,607
%0698
0,854
%0599
0,730
0,882
1023
§1275
0,969
1178
§L374
1732
%2320
0342
§0A03
§0A55
0,537
0572
0,686
0,790
%0968
0,820
0992
1152
§L438
1,889
1,084
§L319
1540
%1344
2612
1195
1456

1703

0419
évog
0,399
%0379
0,629
0619
%0509
0,500
%0838
0,830
0,820
%0310
o791
1,02
1012
;Looz
%0883
%OB46
0422
0412
gvoz
0382
%0636
0626
0616
%0596
0841
0831
0821
§0301
0,764
1,037
§1027
1017
%OBQB
0960
1114
1104

© 1,004



Tubos Rectangulares

EN10305-5

Dimensdes Espessura
¢ (mm)

Massa
: Linear
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Secgao
i (em?)

Ixx
i (emf)

i (em?®)

ixx
i (em)

(em?)

EVVvy
i (em?)

Eiyv
i em)

40%
4o§
40%
45§
45%
45%
45%
45%
45§
45%
45%
45%
45%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%

50 :

P25

1971
22721
%Loes
§L322
21574
%zosa
;2863
%0909
;1&26
%1339
%1752
%0887
%1224
§L455
§L909
%2527
%Loae
§L322
§L574
%zoae
%2863
%0309
;1126
§L339
§L752
;0887
%1224
§L456
%1909
%Loes
%Lazz
%1574
gzoas
%2883
%1444
§L420
%1392
%2223

:3,008

§130
§130
§130
§130
§130
§130
§130
§147
§147
§147
§147
%144
%144
%144
%144
2144
%144
%144
%144
%144
%144
%144
%144
%144
%144
§132
2132
§132
§132
2126
§126
2126
§126
%128
§128
%128
%128

128

1537
22122
§831
%1031
21228
§1611
%2233
2802
%993
%1181
%1545
%853
%1058
%1258
;1649
22270
§921
%1142
;1360
;1785
%2474
§785
%973
%1157
%1514
%782
2969
§1153
§1512
2806
%999
%1190
21562
;2184
%879
%1091
%1299
%1707

:2379

2,520
3,660
1,360
1,688
2,010
2,640
3,840
1,160
1,438
1,710
2,240
1,260
1,563
1,860
2,440
3,540
1,360
1,688
2,010
2,640
3,840
1,160
1,438
1,710
2,240
1,260
1,563
1,860
2,440
1,360
1,688
2,010
2,640
3,840
1,460
1,813
2,160
2,840

$ 4140

5,458
7,522
3,197
3,915
4,603
5,891
8,139
2,777
3,394
3,982
5,073
3,261
3,993
4,692
5998
8,267
3,746
4,591
5,402
6,923
9,592
3,044
3,718
4,360
5,550
3,644
4,461
5,243
6,703
4,245
5,204
6,125
7,855
10,895
4,845
5,947
7,007
9,008

$12,554

2,729
3,761
1,598
1,958
2,302
2,946
4,070
1,234
1,509
1770
2,255
1,450
1774
2,085
2,666
3,674
1,665
2,040
2,401
3,077
4,263
1,218
1,487
1744
2,220
1,458
1,785
2,097
2,681
1,698
2,082
2,450
3,142
4,358
1,938
2,379
2,803
3,603

5022

1,472
1,434
1,533
1,523
1,513
1,494
1,456
1,547
1,537
1,526
1,505
1,609
1,599
1,588
1,568
1,528
1,660
1,649
1,639
1,619
1,580
1,620
1,608
1,597
1,574
1,701
1,690
1679
1,657
1,767
1,756
1,746
1,725
1,684
1,822
1811
1,801
1,781

11,741

2911
§3337
2,049
2501
§2331
3707
%aoss
0478
0574
%OﬁGl
0811
%0910
1102
1,280
1601
;2108
1,500
§L825
2133
%zegs
%3630
0212
%0250
0282
0334
0527
§0533
0,729
%0896
1,001
1212
1,409
;lJGS
0327
§L644
2002
2340
2,960

$3,995

2156
;2816
1366
1667
§L954
2485
%3389
0638
%OJBS
%0881
1081
%0910
1102
11280
1601
ézlos
1200
§L460
1,706
2156
%2304
0,424
§0A99
0,565
0,668
%0703
0,844
0973
1195
§L001
1012
1409
§L783
2307
§L315
1601
1872
2368

13,196

1,075
§L037
1207
1217
;Lzos
1188
1151
§0542
%0532
%0522
0602
%0350
0840
0,830
%0310
o2
1,050
§L040
11,030
1,010
%0372
0427
0417
0406
0386
0,647
§0537
0626
%0606
0,858
0,847
%0337
0817
0778
%lDSl
1,051
104
102

0982



Tubos Rectangulares

EN10305-5

Dimensdes

Espessura
: (mm)

Massa
: Linear
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Seccao
i (cm?)

Ixx
:emf)

: (em?®)

EVVyy
i (em?)

Eiyv
i (em)

50
50
50
50
50
50
50
50
50
50
50
50
50
55
55
55
55
55
55
55
55
55
55
60
60
60
60
60
60
60
60

60 :

30
30
30
30
30
35
35
35
40
% 40
35
35
35
g 45
g 45
10

{15

£1,00
1,25

£150

3,00
4,00
125
1,50
2,00
3,00
125
150
2,00
3,00
4,00
125
150
2,00
3,00
4,00
1,25

£1,50

£ 4,00

£1,00

§1J76
§L459
§L739
%2285
23192
§L223
%1518
21310
%2380
%3334
%4252
%les
§L927
%2537
%3569
§L715
22045
22694
%3305
%4880
§L715
22045
22694
%3305
%4880
§L911
22281
%3008
%4276
25508
%LDBB
§L322
21574
22066
%1444
§L420
%Lsgz
%2223

:3,008

128
128
128
128
128
120
120
120
120
120
108
108
108
108
99
99
99
99
99
96
96
96
96
96
99
99
99
99
99
100
100
100
100
100
100
100
100

:100

903

%1121
%1335
%1755
22451
%881

%1093
%1303
%1714
%2400
;3061
%1047
%1249
;1644
%2313
21019
%1215
%1600
%2260
%2899
%988

%1178
%1552
%2192
%2811
%1135
21355
%1787
%2540
23272
%640

%793

%944

%1240
%686

%852

%1015
%1334

1859

%Lsoo
§L863
22220
22920
24260
§L550
§L938
%2310
%3040
%4440
%5]60
22063
22460
%3240
%4740
§2J88
22610
%&440
%5040
%6560
%2188
§2B10
%&440
%5040
%6560
22438
22910
%3340
§5ﬁ40
21360
§L350
%Less
22010
22640
§L460
§L813
%2160
22840

$4140

5,085
6,244
7,360
9,469
13,218
5,445
6,690
7,890
10,161
14,213
17,667
7,433
8,772
11,313
15,872
8,175
9,655
12,466
17,531
21,910
9,336
11,031
14,258
20,094
25,166
11,142
13,178
17,068
24,155
30,379
4,993
6,118
7197
9,219
5,863
7197
8,481
10,902

£15,190

2,034
2,498
2,944
3,788
5,287
2,178
2,676
3,156
4,064
5,685
7,067
2,973
3,509
4,625
6,349
3,270
3,862
4,986
7,012
8,764
3,395
4,011
5,185
7,307
9,151
4,051
4,792
6,207
8,784
11,047
1,664
2,039
2,399
3,073
1,954
2,399
2,827
3,634

: 5,063

831

821

801

761

,868

858

,848

,828

138

128

108

,069

032

916

904

,892

,869

,004

1,951
;2380
0787
%3537
4,806
2469
%3018
3,541
4513
%6&81
7503
4276
5,030
6,445
8922
§5793
6,828
%8782
12,255
%13198
%4532
5450
%6890
9692
11,942
8181
;9661
12474
17544
§2L927
0253
%0298
0337
0,399
%0626
0752
%0867
1,066

11,359

1,445
§L7a3
2,064
2620
;3580
1646
2,012
§2361
%3008
%4;21
5015
2444
2875
3683
%5098
2,896
3414
%4391
6,128
§1599
%za47
3115
%&994
5,538
6,824
§3ﬁ36
4,294
5,544
7797
§9745
0,505
%0596
0,674
0,798
%0334
1002
1156
1422

1813

1141
§1J30
1120
1101
;lDBZ
1258
1248
;1238
1218
%1180
1143
1,440
11,430
1410
1372
§L627
1617
%Lsgs
1,550
1522
§L455
1,445
1425
1387
1,349
1,832
;Lszz
1802
1764
§L726
0431
0420
§a410
%OBSQ
%0555
0644
%0533
0613

0573



Tubos Rectangulares

EN10305-5

Dimensées Espessura

(mm)

Massa
: Linear
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Secgao
i (em?)

: (emf)

i (em?)

ixx
i (em)

Elyv
- (em)

EVVvy
i (em?)

Eiyv
i (em)

60
60
BU
60
80
BO
60
80
BO
60
BO
BO
60
BU
60
BO
60
BO
BO
60
BO
60
80
BO
70
70
70
70
70
70

70 ¢

{50

1,223
1,518
1,810
2,380
3,334
4,252
1,616
1,927
2,537
3,569
1715
2,045
2,694
3,805
4,880
1911
2,281
3,008
4,276
5,508
2,107
2,516
3,322
4,147
6,136
1,715
2,045
2,694
3,805
1911
2,281
3,008
2,516
3,322
4,147
6,136
2,752
3,636

:5218

108
108
108
108
108
108
105
105
105
98
98
98
98
98
88
88
88
88
72
72
242
95
95
95
84
72
72
63
63

63

793

%984

§1173
%1542
22160
%2755
;1018
21214
;1598
%2248
;1008
%1202
%1584
%2237
;2869
%1009
%1204
;1588
%2258
;2908
%910

;1087
%1435
%2051
;1546
%978

;1166
%1536
;2169
2963

%1150
;1516
21087
%1435
%2051
%2651
§1040
%1374

£1972

§L560
§L938
%2310
§3040
§4A40
%5]60
%zoas
§Z460
%3240
%4740
%2188
%2610
§a440
%5040
%6560
§Z438
%2310
%3340
%5540
%zsso
%2688
%3210
%4240
%6240
%8180
%2188
%2@10
%&440
§5040
§Z438
%ZQlO
%3340
%3210
%4240
%6240
%8160
%3510
§4ﬁ40

:6,840

6,733

8,276

9,764

12,585
17,629
21,939
9,354

11,048
14,267
20,068
10,433
12,332
15,850
22,507
28,222
12,591
14,899
19,315
27,385
34,505
14,748
17,466
22,681
32,263
40,787
12,316
14,559
18,834
26,583
15,271
18,078
23,459
21,598
28,085
40,059
50,779
25,118
32,710

: 46,797

2,244
2,759
3,255
4,195
5,876
7313
3118
3,683
4,756
6,689
3,478
4,111
5317
7,502
9,407
4,197
4,966
6,438
9,128
11,502
4,916
5,822
7,560
10,754
13,596
3,519
4,160
5,381
7,595
4,363
5,165
6,703
6,171
8,024
11,445
14,508
7177
9,346

113371

2,078
2,067
2,056
2,035
1,993
1,952
2,130
2,119
2,098
2,058
2,184
2,174
2,153
2,113
2,074
2,273
2,263
2,243
2,204
2,165
2,343
2,333
2,313
2,274
2,236
2,373
2,362
2,340
2,297
2,503
2,492
2,472
2,594
2,574
2,534
2,485
2,675
2,655

:2,616

1181
§L432
1,666
%zosg
2765
3251
2,354
§2755
3401
%4726
3535
4151
5298
7279
%8886
6731
7940
10227
§14313
17801
§1L147
13184
17077
%24167
30395
1652
1,92
2414
%3203
4,052
4,760
%6083
9052
11,673
§16371
20403
14,949
19,382

27,485

1181
§L432
1666
§2089
2765
3251
1884
§2204
2793
%3781
2357
2767
3532
4,853
5,92
éssea
3970
5114
§7157
%8900
%4459
5074
%6831
%9667
12158
1652
1924
2414
%3203
2701
3174
%4055
4,56
5836
%8186
10202
%5880
7753

£ 10,994

%0370
0,860
0,849
%0329
0,789
0,751
%Loes
1,058
§L038
%0999
107
1261
1241
1202
1164
;Lesz
1652
1632
§L593
%Lsss
§2037
207
2,007
%Lgss
1,930
%0869
0,858
0838
o797
;Lzsg
1279
1259
§L679
1,650
%1320
1581
2,064
2,044

£ 2,005



Tubos Rectangulares

EN10305-5

Dim

Ira

Linear
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Secgao
i (em?)

Ixx
i emf)

: (em?®)

Elyv
- (em)

EVVyy
i (em?)

Eiyv
i (em)

70
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
90
90
90
90
90
90
90
90
95
95

95 :

30
g 40
g 40
50
50
50
60
60
60
60
40
25

i 25

4,00
1,50
2,00
3,00
4,00
1,50
2,00
3,00
4,00
150
2,00
3,00
4,00

£1,50

£ 4,00

£1,50

: 4,00

6,764
2,987
3,950
5,689
7,392
1911
2,281
3,008
4,276
5,508
2,107
2,516
3,322
4,747
6,136
2,752
3,636
5,218
6,764
2,987
3,950
5,689
7,392
3,223
4,264
6,160
8,020
2,987
3,950
5,689
7,392
3,223
4,264
6,160
8,020
2,752
3,636
5,218

: 6,764

§50
50
50
68
68
68
68
68
70
70
50
72
50
60
60
60
60
242
242
50
50
50
45
245
60
60
60

: 48

12029
2896

%1185
%1707
21774
%780

%931

%1227
%1745
%2247
%885

%1057
%1395
%1994
%1841
21189
%1571
%2254
22029
%1075
%1422
%2048
%2661
%812

%1075
%1552
%2021
%896

%1185
21707
%2218
%870

%1151
%1663
%1925
%991

%1309
%1878

1948

8,960
3,810
5,040
7440
9,760
2,438
2,910
3,840
5,640
7,360
2,688
3,210
4,240
6,240
8,160
3,510
4,640
6,840
8,960
3,810
5,040
7,440
9,760
4,110
5,440
8,040
10,560
3,810
5,040
7,440
9,760
4,110
5,440
8,040
10,560
3,510
4,640
6,840

:8,960

59,502
28,638
37,335
53,535
68,225
17,450
20,658
26,803
38,057
48,009
21,326
25,280
32,889
46,955
59,671
29,902
38,974
55,853
71,134
34,525
45,058
64,751
82,697
39,147
51,145
73,649
94,259
39,962
52,183
75,067
95,969
45,836
59,929
86,425
110,771
35,860
46,745
67,000

:85332

17,001
8,182
10,667
15,296
19,493
4,363
5,164
6,701
9,514
12,002
5,332
6,320
8,222
11,739
14,893
7476
9,743
13,963
17,783
8,631
11,265
16,188
20,674
9,787
12,786
18,412
23,565
8,880
11,596
16,682
21,326
10,186
13,317
19,206
24,616
7,550
9,841
14,105

:17,965

B44

664

,642

,598

990

,950

,086

,066

%34638
22601
29411
42019
§5&353
1872
2181
§2739
3841
%4297
' 4,569
%5370
6,869
9475
11611
;10164
13118
18,429
ézaoos
16,714
§2L687
30,803
%38881
%25168
50777
%46897
50635
11277
%14563
20487
25,609
18,478
ézaggs
34121
%43123
4,206
5347
7283

18,808

%1&855
7534
9,804
%14006
17784
1872
2181
§2739
3841
%4297
3,046
%3580
4579
6,317
7741
ésusz
6,559
9215
§1L503
§6ﬁ85
%8575
12371
%15552
%8389
10926
%15532
19,878
5638
7082
§10244
12,804
7301
§9597
13,648
%11249
3,365
gor7
5826

:7,046

§L966
2,436
2416
2376
;2338
0876
%0866
0,845
%OBOB
%OJB4
1304
1203
1273
1232
1103
§L702
1681
1641
;Lsoz
2,004
§2074
2035
%nge
§z475
2455
2415
2376
1720
1700
;Lasg
1620
12120
ézloo
2,060
%2@21
1,005
1073
1,032

- 0991



Tubos Rectangulares
EN10305-5

Dimensdes Espessura
¢ (mm)

Massa
: Linear
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Secgao
i (em?)

Ixx
: (emf)

Wxx
i (om?)

ixx
i (em)

Elyy
: (em)

EVVyy
i (em?)

Eivy
i (em)

100x
100x
100x
lODx
100x
100x
100x
IUUx
100x
lOOx
100x
lOOx
lOOx
100x
100x
lOOx
lOOx
100x
100x
100x
100x
lOOx
100x
100x
lOOx
105x
105x
105x
105x
120x
120)(
120x
12Ux
120x
lZOx
120x
120x

120§ x |

120} x

2752
%3&36
%5218
%2987
23950
§5B89
21392
23223
%4264
%6160
éanzo
%&458
%4578
%6631
%8648
%3594
%4392
21102
29276
%5206
21573
%9904
%5520
%&044
%10532
%3394
%4392
22102
%9276
23594
%4392
%7102
29276
%5206
21573
29304
%5520
%8044

110532

§80
80
60
50
50
30
55
55
240
50
50
36
35
35
30
30
30
30
30
30
35
35
35
48
30
30
32
32
32

132

1321
%1745
%1878
%896

%1185
%1707
%1331
21064
%1407
%2033
%1925
%1037
%1373
%1989
%1868
%776

%1027
%1491
21948
%937

%1363
%1783
2994

%1448
%1896
%776

%1027
%1491
%1948
21064
%1409
%1278
21670
%1000
%1454
21902
%1060
%1544

12022

3,510
4,640
6,840
3,810
5,040
7440
9,760
4,110
5,440
8,040
10,560
4,410
5,840
8,640
11,360
4,710
6,240
9,240
12,160
6,640
9,840
12,960
7,040
10,440
13,760
4,710
6,240
9,240
12,160
4,710
6,240
9,240
12,160
6,640
9,840
12,960
7,040
10,440

13,760

37,371
48,702
69,765
44,649
58,307
83,883
107,241
51,926
67,913
98,001
125,683
59,203
77,518
112,119
144,126
66,480
87,123
126,237
162,569
96,729
140,355
181,011
106,334
154,473
199,454
70,721
92,700
134,373
173115
82,169
107,731
156,229
201,353
121,657
176,767
228,275
135,582
197,305

£ 255,198

1474

9,740

13,953
8,930

11,661
16,777
21,448
10,385
13,583
19,600
25,137
11,841
15,504
22,424
28,825
13,296
17,425
25,247
32,514
19,346
28,071
36,202
21,267
30,895
39,891
13,471
17,657
25,585
32,974
13,695
17,955
26,038
33,559
20,276
29,461
38,046
22,597
32,884

:42533

3,263
3,240
3,194
3,423
3,401
3,358
3,315
3,554
3,533
3,491
3,450
3,664
3,643
3,602
3,562
3,757
3,737
3,696
3,656
3,817
3,777
3,737
3,886
3,847
3,807
3,875
3,854
3,813
3,773
4,177
4,155
4112
4,089
4,280
4,238
4,197
4,388
4,347

{4,307

§2ﬁ95

3390

4517

%6590

8439

11671
14337
§12389
16,009
%22545
28011
20243
%26298
37439
%41366
30302
39507
%56553
72001
%55337
%80487
103115
%75486
%109241
140510
%2&061
33930
48518
§6L655
14613
18,899
%26661
33417
30909
44,075
%55351
%46238
%6&409

84,766

§2695

3,390
4517

%4393
5626

7781

%9558

6194

§8n04
§1L273
14106
%8097
%10519
14976
%18846
10101
13169
%18884
24,067
%15953
%22996
29461
18871
%21310
35127
9477

12338
17643
22420
§1307

9,450

%13331
16,708
12363
%11630
22340
15413
%22&36

28,255

%OB?B
0855
0813
1315
%1294
1250
1212
§L736
1715
%1375
1634
2142
%2122
2082
2,042
253
2516
2476
22437
%zgoo
%2860
281
375
%3235
3196
2352
2332
2001
225
§L761
1740
%Legg
1658
2158
2116
%ZO76
%2563
%2522

£0,482




CLASSES DO ACO

Classes de aco disponiveis nos seguintes estados de superficie:

Galvanizado, Laminado a Frio, Laminado a Quente (Bruto Laminagem/ Decapado)

Classe Caracteristicas Quimicas Caracteristicas Mecénicas
Aco :
Espessuras nominais +CR1 +CR2
% por massa
c Si Mn P S Al R, A R, R, A
% % % % % % (MPa) % (MPa) (MPa) %
max. max. max. max. max min min min. min. min. min
E155 011 290 15 - - -
i 0,35 i 0,70 i 0,025 i 0,025 i 0,015 : : :
E190 0,10 - - 270 190 26
E195 0,15 330 8 - - -
: i 0,35 i 0,70 i 0,025 i 0,025 i 0,015 : : : : :
E220 0,14 - - 310 220 23
E235 0,17 390 7 - - -
: i 0,35 i1,20 i 0,025 i 0,025 : 0,015 : : : : :
E260 0,16 - - 340 260 21
E275 0,21 440 6 - - -
i : 0,35 i 1,40 : 0,025 : 0,025 : 0,015 i i i i
E320 0,20 - - 410 320 19
E355 0,22 540 5 - - -
: i 0,55 :1,60 1 0,025 10,025 10,020 : : : : :
E370 021 - - 450 370 15
E420 0,16 - - 490 420 12
: i 0,55 i1,70 10,025 10,025 10,020 : :
E460 0,16 - - 510 460 9
E500 0,16 0,55 1,70 0,025 0,025 0,020 - - 540 500 8
E550 0,16 0,55 1,80 0,025 0,025 0,020 - - 590 550 7
E600 0,16 0,60 1,80 0,025 0,025 0,020 - - 640 600 6
E700 0,16 0,60 2,10 0,025 0,025 0,020 - - 740 700 5
Classes de aco disponiveis no seguinte estado de superficie:
Laminado a Quente (Bruto Laminagem/ Decapado)
Classe Caracteristicas Quimicas (% max.) Caracteristicas Mecénicas
Aco :
Espessuras nominais R, (MPa) R, L,=80mm L,=565VS,
% por massa Espessura Espessura Espessura Espessura
(mm) (mm) (mm) (mm)
C Mn P S 1< 2< max. 1<15 15<2 2<3 3<11
% % % % <2 <11 MPa
max max. max max
DD11 0,12 0,60 0,045 0,045 170-360 170-340 440 22 23 24 28
DD12 0,10 0,45 0,035 0,035 170-340 170-320 420 24 25 26 30
DD13 008 040 0030 0030 170-330 170-310 400 27 28 29 33




Classes de ago disponiveis no seguinte estado de superficie:

Laminado a Quente (Bruto Laminagem/ Decapado)

Classe ' Caracteristicas Quimicas Caracteristicas Mecanicas
Aco
Espessuras nominais < 16mm R, min. R, L,=80mm i L,=565
% por massa Espessura : Espessura Espessura Espessura
(mm) (mm) (mm) ¢ (mm)
o Si Mn P S N Cu CEV <16 <3 >3 <1 >1 >15 >2 >25 >3
% % % % % % % % <100 <15 <2 <25 <3 <40
makx. max max. max. max. makx. makx. max
S235JR : 0,19 - 150 0,045 : 0,045 0014 060 0,35 235 360a510 : 360a510 : 17 18 19 20 21 26
S275JR : 0,24 - 1,60 0,045 : 0,045 : 0014 : 0,60 0,40 275 430a580 : 410a560 : 15 16 17 18 19 23
S355JR i 0,27 0,60 170 0,045 0,045 0014 @ 0,60 0,45 355 510a680 : 470a630 : 14 15 16 17 18 22

Classes de aco disponiveis no seguinte estado de superficie:

Galvanizado

Classe Acabamento Caracteristicas Quimicas Caracteristicas Mecanicas
Aco H H H ‘
. Espessuras nominais - Simbolos R, R, Ag
% por massa Revestimento (MPa) (MPa) min.
‘%
C Si Mn P ‘s Ti Al iNb
% % % % % % % %
max max max max. max max. @ : min max.
DX51D +ZALFAZAAFIMAAZAHAS 1 0,18 0,50 1,20 012 0,045 : 0,30 - - +ZALFAZAFIMAAZHAS ;- 270-500 : 22
DX52D C+ZAIFAZAHIMAHAZAAS 2012 050 060 (010 0045 (030 - P- §+ZALFAZAAHIMAAZAAS P 140-300 : 270-420 26
DX53D +ZALFAZAAFIMAAZ+AS 1 0,12 0,50 0,60 0,10 0,045 : 0,30 - - +ZA+ZFAZAA+IMAAZAHAS 1 140-260 : 270-380 : 30
RpO‘Z Rm Aao
min. min. min.
S220GD | +ZAZFAZAAHZIMAAZ; :020 :060 :170 :010 0,045 :- P - P - {AZAZFAZAAIMAAZ; : 220 : 300 £ 20
S250GD C L AZFAZAHIMAAZAAS 020 060 (1,70 (010 0045 ;- i - - CHZAZFAZAFIMAAZAAS i 250 £330 £ 19
S280GD C A ZAIFAZAHIMAHAZAAS 020 060 (170 010 0045 ;- i- - C+ZAHLFAZAAHIMAAZAAS 1 280 : 360 118
S320GD CHZAZFAZAHIMAAZAAS 020 (060 1,70 1010 (0045 - . . CHZAZFAZAAFIMAAZAAS 320 £390 117
S350GD [ HZAZFAZAFIMAAZHAAS 020 (060 P 1L70 010 0045 - . - L HZALFAZAFIMAAZAAS i 350 1420 i 16
A
HX260LAD : +Z+ZF+ZA+ZM;+AZ+AS : 011 (050 :100 :003 :0025 :015 :0015 :009 : i 260-330 i 350-430 : 26
HX300LAD i +Z+ZF+ZA+ZM+AZ+AS i 012 (050 {140 003 0025 :015 0015 :009 : i 300-380 : 380-480 : 23
HX340LAD i +Z+ZF+ZA+ZM;+AZ+AS i 012 050 140 003 0,025 {015 0,015 {010 : i 340-420 i 410-510 : 21

9 Por acordo no ato da consulta e encomenda, o teor de Ti para as classes de aco mencionadas
neste quadro pode ser reduzido para <0,05%, significando que a classe de aco é ndo ligada.



Classes de ago disponiveis no seguinte estado de superficie:

LLaminado a Frio.

Classe Caracteristicas Quimicas Caracteristicas Mecanicas
Aco :
Espessuras nominais R, (MPa)® (MPa) = Ay [ Ng, @
% por massa max. % min. min.
C Mn P S
% % % %
max. max. max. max.
DCco1 012 0,60 0,045 0,045 -/280 9 270-410 28 - -
DCO03 0,10 0,45 0,035 0,035 -/240 ® 270-370 34 13 -

9 Os valores do limite de elasticidade sdo o limite convencional de proporcionalidade a 0,2% para os produtos que néo apresentem um efeito de

alongamento e o limite inferior de alongamento (Rel) para os outros. Nos casos em que a espessura € inferior ou igual a 0,7 mm, mas superior

a 0,5mm, o valor mdximo do limite de elasticidade é aumentado de 20 N/mm?2. Para espessuras iguais ou inferiores a 0,5mm, o valor mdximo

do limite de elasticidade é aumentado de 40 MPa.

b Por necessidades de cdlculo, o limite inferor Re para classes DCO1, DCO3; DCO4 e DCO5 pode ser igual a 140 MPa.
¢ Nos casos em que a espessura é inferior ou igual a 0,7mm, mas superior a 0,5mm, o valor minimo de alongamneto apds rotura é diminuido de 2
unidades. Para as espessuras iguais ou inferiores a 0,5 mm, o valor minimo do alongamento apds rotura é diminuido de 4 unidades.

9 Os valores de r90 e de n90 sé sdo aplicdveis a espessuras superiores ou iguais a 0,5mm.

¢ Nos casos em que a espessura é superior a 2mm, o valor r90 é diminuido de 0,2.

CONDICOES DE FORNECIMENTO

ACONDICIONAMENTO

O material é disponibilizado em atados geométricos, cintados com ban-
das de aco, em formato hexagonal, quadrado e/ou retangular. Para faci-
litar o manuseamento (carga/descarga) todos os atados s&o fornecidos

com cintas de poliéster adequadas ao peso do atado.

ETIQUETAGEM
Cada atado ¢ fornecido com uma etiqueta fixada por um grampo meta-
lico, garantindo a identificacdo do produto e consequentemente a ras-

treabilidade do mesmo.

PROTECAO DA SUPERFICIE

Durante o fabrico todos os tubos sdo revestidos por 6leo protetivo, de
alto poder hidrofugante, de forma a proteger a superficie contra a cor-
rosdo. Salvo indicagéo contraria pelo cliente no ato da encomenda/con-

sulta.

CERTIFICADO
Na expedicdo, todas as encomendas sdo acompanhadas do respetivo
certificado de inspegao, segundo a EN 10204, de acordo com a norma

de produto aplicavel.



OPCOES DE FORNECIMENTO

GALVANIZAGAO POR IMERSAO
Possibilidade de fornecimento de tubos galvanizados por imersédo a
quente, de acordo com a norma EN 10240 A.1/ A.2 ou com a ISO 1461,

conferindo maior protegdo contra a corrosao.

TOLERANCIAS ESPECIAIS
As tolerancias especiais devem ser solicitadas no ato de consulta/en-

comenda.

SOLDADURA
Possibilidade de remogao do cordao interno de soldadura. Possibilidade
de definicdo da posicéo de cordao de soldadura de acordo com valor

objetivo e/ou face do tubo.

APTIDAO A GALVANIZAGAO
Possibilidade de fornecimento de tubos com caracteristicas quimicas

que garantam a aptidao a galvanizac&o por imers&o a quente.

VALOR EQUIVALENTE DE CARBONO (CEV)
Possibilidade de especificar o valor do CEV no ato da consulta/enco-

menda.

AREAS DE APLICACAO

INDUSTRIA CONSTRUGAO

ENERGIA

SOLDABILIDADE NOS CANTOS
Possibilidade de fornecimento de tubos que cumpram os requisitos

compativeis com a soldabilidade nos cantos, de acordo com EC3.

COMPRIMENTO
Capacidade de fornecimento de tubos com comprimentos especificos,

solicitados no ato da consulta/encomenda.

OPERACOES DE DEFORMAGAO ESPECIFICAS (OU ESPECIAIS)
Possibilidade de fornecimento de tubos, de acordo com as mais exigen-

tes capacidades de deformacéo.

EMBALAMENTO
Os atados poderéo ser configurados, de acordo com indicacdes do clien-
te, no ato da consulta/ encomenda. Possibilidade de serem utilizadas

embalagens com protec&o anticorrosiva — VCI.

ENSAIOS LABORATORIAIS
Possibilidade de serem solicitados ensaios laboratoriais especificos, ndo
previstos na norma aplicavel (anisotropia, nevoeiro salino, metalografia,

alongamento a espessura, entre outros).

ENGENHARIA
E ARQUITETURA
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TUBOS PARA CANALIZACOES

EN 10255

Com fiabilidade comprovada, os tubos para canalizacdo da Ferpin-
ta encontram-se em conformidade com a norma EN 10255 e s&o
adequados para as mais diversas aplicagdes: em instalagbes de
condugdo de fluidos e gases ndo inflamaveis em geral, domésticos
ou industriais (dgua, ar ou gas nao inflamavel a baixa pressao,

redes de combate a incéndios).

Sao também aplicdveis noutros contextos estruturais para além

da condugao (por exemplo, estufas).

GAMA DIMENSIONAL

Todos os produtos sdo sujeitos ao teste hidroestético, feito em
conformidade com pressdes padrdo, e a testes ndo destrutivos
(correntes induzidas).

O rigoroso processo de controlo garante um dimensionamento

meticuloso e uma completa rastreabilidade.

Estes tubos, de acordo com a sua utilizacdo, poderéo ser dispo-
nibilizados com as extremidades lisas, roscadas ou ranhuradas,

brutos de laminagem ou em galvanizado a quente.



CARACTERISTICAS DIMENSIONAIS

N,
y

TABELATIPOSLTEL2

Tipo L1 Tipo L2

Didmetro Tolerancia @ Espessura Tolerancias Tolerancia @ Espessura Tolerancias
(Rosca) (méx) (min.) (min.) (méx) (min.) (min.)
13,5 (1/4") 139 13,2 2.00 1.84 13,6 13,2 1.80 1.66
17,2 (3/8") 17,4 16,7 2.00 1.84 171 16,7 1.80 1.66
21,3 (1/2") 217 21,0 2.30 212 21,4 21,0 2.00 1.84
26,9 (3/4") 271 26,4 2.30 212 26,9 26,4 2.30 212
3371 34,0 332 2.90 267 338 332 2.60 2.39
42,4 (1%") 42,7 419 2.90 2.67 42,5 419 2.60 2.39
48,3 (1%") 48,6 47,8 2.90 2.67 48,4 47,8 2.90 2.67
60,3 (2") 60,7 59,6 3.20 2.94 60,2 59,6 2.90 2.67
76,1 (2%") 76,3 75,2 3.20 2.94 76,0 75,2 3.20 2.94
88,9 (3") 89,4 87,9 3.60 331 88,7 87,9 3.20 2.94
114,3 (4") 114,9 1130 4.00 3.68 113,9 113,0 3.60 3.31

Y
TABELA SERIES
Série Pesada Série Média

Diametro Tolerancia Espessura Tolerancias Espessura Tolerancias

(Rosca) (maéx) (min) (max) (min) (max) (min)
10,2 (1/8") 10,6 9,8 2,60 2.86 234 2.00 2.20 1.80
13,5 (1/4") 14,0 132 2,90 319 2,61 2.30 253 207
17,2 (3/8") 175 16,7 2,90 319 261 2.30 2,53 207
21,3 (1/2") 21,8 21,0 3,20 3.52 2.88 2.60 2.86 234
26,9 (3/4") 273 26,5 3,20 3.52 2.88 2.60 2.86 234
3371 34,2 333 4,00 4.40 3.60 3.20 3.52 288
42,4 (1%") 429 42,0 4,00 4.40 3.60 3.20 3.52 288
48,3 (112") 488 479 4,00 4.40 3.60 3.20 3.52 288
60,3 (2") 60,8 59,7 4,50 4.95 4,05 3.60 3.96 3.24
76,1 (2%") 76,6 753 4,50 4.95 4,05 360 3.96 324
889 (3") 89,5 88,0 5,00 5.50 450 4.00 4.40 3.60
114,3 (4") 115,0 1131 5,40 5.94 4.86 4.50 4,95 4.05
139,7 (5") 1408 138,5 5,40 5.94 4.86 5.00 5.50 450
165,1 (6") 166,5 163,9 5,40 5.94 4.86 5.00 5.50 450




Espessura
M

Série Média (M) e Pesada (H)

Massa linear

Série Média (M) e Pesada (H)

+10%

Tipo Ligeira 2 (L2) e Ligeira 1 (L1)

+ 7,5% em atados de >10t

Tipo Ligeira 2 (L2) e Ligeira 1l (L1)

+ Limitado pela tolerancia da massa
- 8%

Ovalizacao
M

A tolerancia esté incluida na

tolerancia do diametro.

+10% / -8% em tubos individuais

Rectitude

Para tubos com diametro exterior igual ou superior a 33,7mm
(1") o desvio de rectitude para qualquer comprimento (L) do

tubo ndo deve exceder 0,002 L

TABELA DIMENSIONAL

Tubos de aco néo ligado com aptidao pata Soldadura e Roscagem (Conducgéo de Fluidos)

Comprimento exacto
L
Comprimento Tolerancia
Normalizado 6 ou 6,4 +150 -50mm
Exacto L<6 0/+10mm
6<L<12 0/+15mm
L>12 0/ + por acordo

Revestimento de galvanizacao
por imersao a quente: EN 10240

Espessura local minima do revestimento na superficie

interior: 55 um.

EN10255
Diametro : Tamanho : Diametro : Tubos i SérieM : SérieH : Tipo L1 : TipoL2
Nominal (DIN) : daRosca : Exterior : por Atado ) : ) : . : ,
(mm) (inches) Especificado Espessura : Massa : Espessura : Massa : Espessura : Massa : Espessura : Massa
10 ' 3/8 1172 100 123 084 29 102 120 0742 (18 067
15 L2 1013 169 126 1121 132 144 123 108 (2 10,96
20 3/4 £ 26,9 f127 12,6 156 32 187 123 {139 23 11,38
25 i1 1337 f127 132 {241 140 1293 i29 1220 26 11,98
32 F11/4 L 42,4 f91 132 {310 40 379 i29 1282 126 {254
40 1172 1483 i91 132 1356 40 1437 129 1324 29 1323
50 £2 1603 61 136 {503 45 {619 132 [449 129 4,08
65 121/2 £ 76,1 37 :36 1642 145 1793 132 573 132 i5,71
80 i3 :889 ‘19 L4,0 183 50 {103 i3p {755 132 16,72
100 L4 11143 ‘19 {45 {1220 54 145 4 108 36 9,75
125 ‘5 11397 110 ‘5 {1660 (54 179 - - - -
150 ‘6 £1651 110 ‘5 11980 54 213 - - - -
Classe Caracteristicas Quimicas Caracteristicas Mecanicas
Aco

% por massa R R, A

(min.) % (min.)

C Mn P S MPa MPa

% % % %

max. max ax. max
S195 T 020 1,40 0,035 0,03 195 320-520 | 20




CONDICOES DE FORNECIMENTO

ACONDICIONAMENTO

O material é disponibilizado em atados geomeétricos, cintados com ban-
das de aco, em formato hexagonal, quadrado e/ou retangular. Para faci-
litar o manuseamento (carga/descarga) todos os atados sao fornecidos

com cintas de poliéster adequadas ao peso do atado.

ETIQUETAGEM
Cada atado é fornecido com uma etiqueta fixada por um grampo meta-
lico, garantindo a identificacdo do produto e consequentemente a ras-

treabilidade do mesmo.

OPCOES DE FORNECIMENTO

GALVANIZACAO POR IMERSAO
Possibilidade de fornecimento de tubos galvanizados por imersédo a
quente, de acordo com a norma EN 10240 A.1/ A.2 ou com a ISO 1461,

conferindo maior protegéo contra a corrosao.

TOLERANCIAS ESPECIAIS
As tolerancias especiais devem ser solicitadas no ato de consulta/en-

comenda.

SOLDADURA

Possibilidade de remocéo do cordao interno de soldadura.

APTIDAO A GALVANIZACAO
Possibilidade de fornecimento de tubos com caracteristicas guimicas

que garantam a aptidao a galvanizacdo por imers&o a quente.
VALOR EQUIVALENTE DE CARBONO (CEV)

Possibilidade de especificar o valor do CEV no ato da consulta/enco-

menda.

AREAS DE APLICACAD

INDUSTRIA CONSTRUGAO

ENERGIA

PROTECAO DA SUPERFICIE

Durante o fabrico todos os tubos sao revestidos por dleo protetivo, de
alto poder hidrofugante, de forma a proteger a superficie contra a cor-
rosao. Salvo indicacdo contraria pelo cliente no ato da encomenda/con-

sulta.

CERTIFICADO
Na expedicado, todas as encomendas sao acompanhadas do respetivo
certificado de inspegao, segundo a EN 10204, de acordo com a norma

de produto aplicavel.

COMPRIMENTO
Capacidade de fornecimento de tubos com comprimentos especificos,

solicitados no ato da consulta/encomenda.

OPERACOES DE DEFORMAGCAO ESPECIFICAS (OU ESPECIAIS)
Possibilidade de fornecimento de tubos, de acordo com as mais exigen-

tes capacidades de deformacéo.

EMBALAMENTO
Os atados poderéo ser configurados, de acordo com indicacdes do clien-
te, no ato da consulta/ encomenda. Possibilidade de serem utilizadas

embalagens com protecdo anticorrosiva — VCI.

ENSAIOS LABORATORIAIS
Possibilidade de serem solicitados ensaios laboratoriais especificos, ndo
previstos na norma aplicavel (anisotropia, nevoeiro salino, metalografia,

alongamento a espessura, entre outros).

ENGENHARIA
E ARQUITETURA



P +351.256 411 400 Rua 13 de Julho, n? 295
M +351.965 964 400 3720-011 Carregosa F E RPI NTA
FERPINTA.PT Oliveira de Azeméis

[ £Nin] PORTUGAL

TUBOS PARA APLICACOES
SOB PRESSAO

EN 10217-1

A norma europeia EN 10217-1 define os requisitos para os tubos Reconhecidos pela sua robustez e fiabilidade, os tubos para apli-
redondos soldados, feitos de ago carbono néo ligado e indicados cagdes sob pressdo FERPINTA sdo aplicados em redes de condu-
para utilizagdes, sob pressao, a temperatura ambiente. cdo de fluidos domésticas e industriais, sistemas de ventilagao e

aquecimento, sistemas de rega, sistemas de pressao industriais

e sistemas de protecdo contra incéndios.
Estes tubos, de acordo com a sua utilizacdo, poderéo ser dispo-

nibilizados com as extremidades lisas, roscadas ou ranhuradas,

brutos de laminagem ou em galvanizado a quente.

GAMA DIMENSIONAL



CARACTERISTICAS DIMENSIONAIS

D

Dimensoes exteriores

(D) M

9<219,1

+1% ¢/ min. £ 0,5mm

7

9>219,1

+0,75% +6,0%

Espessura da parede

Ovalizacao
©)

(0)=100

D < 406,4mm

T < 5,0mm: £10% ou +0,3mm (o0 maior dos dois valores)

T>50mm: £8%

Comprimento exato
L)

Comprimento L (mm) : Tolerancia (mm)

L <6000  +10mm
6000 < L <12000 :+15mm
L >12000 : Segundo acordo

Rectitude

e < 0,15% de comprimento

Massa linear
(M)

e Segundo EN 10220

Altura do corddo interno

Méx. 1,5mm



TABELA DIMENSIONAL

Tubos Circulares
EN10217-1

] Espessura Peso Tubos Peso Seccao I - Momento W - Momento i- Raio
: (mm) - (Kg/m) : por Atado : por Atado : (cm?) : de Inércia : : de Giragado
: : : : (Kg) - (cm) “(em)

16 f150 {0,536 469 £ 1508 {0,683 {0,182 £ 0,515

16 £2,00 {0,691 {1944 £ 0,880 £0220 {0,500

172 {150 {0,581 i 1384 £ 0,740 £0230 {0,558

172 180 {0,684 £100 {410 0871 {0262 {0,548

172 £2,00 £ 0,750 i1787 {0,955 {0281 326 {0,542

19 {150 {0,647 {1285 £ 0,825 {0318 {0621

19 £2,00 {0,838 {1664 i1,068 {0391 £ 0,605

20 {150 {0,684 {331 i 1358 i 0872 {0375 £ 0,656

20 {200 i 0,888 i 1764 1131 {0,464 £ 0,640

213 {150 £0,732 {1454 £ 0933 £ 0,460 {0,702

213 20 £ 0,952 i 1891 1213 0571 £ 0,686

213 {25 {1,159 {2302 1477 {0,664 {0671

22 15 £ 0,758 £ 1505 £ 0,966 {0510 io,727

22 20 {0,986 i 1958 i1,257 {0,635 577 fo711

235 i15 {0,814 {1324 i1,087 {0,630 £ 0,780

235 20 £ 1,060 {1724 £1,351 i 0,787 {0,763

25 {15 {0,869 {1413 i1107 {0,768 £ 0833

25 20 11134 i 1844 £1,445 £ 0,963 {0816

25 23 {1288 { 2094 £ 1,640 {1,067 i 0,807

25 {26 £1,436 fo71 £ 2335 £1,830 1163 i 0,797

25 29 §1,581 i 2571 i 2,013 £1,250 000 ‘0788

26,9 ‘15 :0,940 fo71 : 1528 1,197 : 0,969 0,720 0,900



Tubos Circulares
EN10217-1

7] : Espessura : Peso : Tubos : Peso : Secgdo :1-Momento : W-Momento : i-Raio
: (mm) : (Kg/m) : por Atado : por Atado : (em?) : de Inércia : de Flexdo : de Giragéo
: : : : (Kg) :  (cm¥) : Elastico : (cm)
: : : : (em’) :

26,9 2,0 1,228 271 1997 1,565 1,220 0,907 0,883
26,9 2,3 1,395 271 2268 1,778 1,356 1,008 0,874
26,9 2,5 1,504 271 2446 1,916 1,441 1,071 0,867
26,9 2,6 1,558 271 2533 1,985 1,482 1102 0,864
26,9 29 1,716 271 2790 2,187 1,597 1,188 0,855
26,9 30 1,768 271 2875 2,253 1,634 1,215 0,852
30 15 1,054 217 1372 1,343 1,367 0912 1,009
30 2,0 1,381 217 1798 1,759 1,733 1155 0,992
30 2,3 1571 217 2045 2,002 1,933 1,289 0,983
30 2,6 1,757 217 2288 2,238 2,119 1,413 0973
30 2,9 1,938 217 2523 2,469 2,293 1,528 0,964
30,0 3,0 1,998 217 2601 2,545 2,347 1,565 0,960
318 15 1121 217 1460 1,428 1,643 1,033 1,073
318 2,0 1,470 217 1914 1,872 2,088 1,313 1,056
318 23 1673 217 2178 2,132 2,333 1,467 1,046
318 2,6 1,872 217 2437 2,385 2,562 1611 1,036
318 29 2,067 217 2691 2,633 2,777 1,746 1,027
32 15 1128 217 1469 1,437 1675 1,047 1,080
32 2,0 1,480 217 1927 1,885 2,130 1,331 1,063
32 2,3 1,685 217 2194 2,146 2,380 1,488 1,053
32 2,6 1,885 217 2454 2,401 2,615 1634 1,044
32 29 2,081 217 2709 2,651 2,834 1771 1,034
33,7 15 1101 127 908 1,517 1971 1170 1,140
337 2,0 1,564 127 1192 1,992 2,512 1,491 1123
337 2,3 1,781 127 1357 2,269 2,811 1,668 1113
33,7 2,5 1,924 127 1466 2,450 3,001 1,781 1107
337 2,6 1,994 127 1519 2,540 3,093 1,835 1103
337 3,0 2,271 127 1731 2,893 3,441 2,042 1,091
337 3,2 2,407 127 1834 3,066 3,605 2,139 1,084
337 3,6 2,672 127 2036 3,404 3,910 2,321 1,072
33,7 4 2,930 127 2233 3,732 4,190 2,487 1,060
35 15 1,239 169 1256 1,579 2,219 1,268 1,186
35 2,0 1,628 169 1651 2,073 2,833 1619 1,169
35 2,3 1,855 169 1881 2,363 3,174 1814 1,159
35 2,6 2,077 169 2106 2,646 3,485 1,997 1,149
35 2,9 2,296 169 2328 2,925 3,798 2,170 1,140
35 32 2,510 169 2545 3,197 4,082 2,333 1,130
35 3,6 2,788 169 2827 3,551 4,434 2,534 1117

35 A i 3,058 169 i 3101 : 3,896 : 4,757 12,719 :1,105



Tubos Circulares

EN10217-1

Espessura
: (mm)

Peso
 (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Seccgao
i em?)

- 1-Momento
: de Inércia
- (em)

: W - Momento

i-Raio
: de Giragédo
i (em)

38
38
38
38
38
38
38
38
40
40
40
40
40
40,0
40
40
40
42
42
42
42
42
42
42
42
42
424
424
424

42,4

445
445
445

445

§L5
%ZO
225
E&Z

(36

§L5
%ZO
gZﬁ
%29
%30
%32
%36
%40
§L5
§23
%25
ESD
;36
%40
%15
EZD
%23
%25
%25
%30
ESB
%15
EZD

(26

§L350
;1]76
22025
22270
22510
52746
%3054
%&354
§L424
51874
§2J38
52398
22853
%2]37
52804
%3232
%3551
§L498
§L973
52252
§2A35
%2526
52885
23062
%&409
%3749
§L513
§L993
%2275
22460
%2552
%2915
%3094
% 3,445
% 3,788
%1591
%2098
% 2,394

: 2,687

a1

a1

21029
21353
%1543
51730
%1913
52092
%2327
%2556
%1085
%1428
%1629
§1827
%2022
%2086
%2213
%2463
%2706
%818
%1077
51230
%1330
% 1379
g 1575
%1672
%1861
52047
%826
%1088
%1242
%1343
%1393
% 1592
%1689
% 1881
% 2068
%869
% 1144
;1307

: 1467

;1]20
22262
22580
22892
%3198
;&498
%3891
%4273
§1814
%2388
%2]24
§3055
;3380
;3487
23700
%4117
;4524
%LQOQ
%2513
§2869
%3102
%3218
§3676
;3301
%4343
24]75
%1827
;2538
;2897
;3&34
%3251
%3]13
;3841
§4388
;4825
;2026
;2670
%3049

: 3422

22869
§3ﬁ76
%4127
24554
%4858
%5341
%5818
%6259
%&367
%4322
%4858
%5387
%5851
26007
%6310
%&885
52419
%3918
%5039
%5670
§6B75
%6272
EZOBO
21390
%8075
%8]15
% 4,036
%5192
%5843
%6261
% 6,464
% 7247
% 7,620
§8329
%8891
%4&89
§6D43
%6808

: 7540

710

866

,700

893

987

519

845

150

904

449

756

594

,241

107

,060

: 3,389

§L292
%1275
§L265
§L255
§L245
§L236
§L223
%1210
§L362
§L345
§L335
§L325
§L316
§L312
§L306
% 1,293
% 1,281
§L433
§L416
§L406
21399
%1396
§L383
%1376
§L364
g 1,351
% 1,447
% 1,430
% 1,420
% 1,413
% 1,410
51397
%1391
g 1,378
% 1,365
%1521
%1504
% 1,494

: 1,484



Tubos Circulares
EN10217-1

7] : Espessura : Peso : Tubos : Peso : Secgdo :1-Momento : W-Momento : i-Raio
: (mm) : (Kg/m) : por Atado : por Atado : (em?) : de Inércia : de Flexdo : de Giragéo
: : : : (Kg) :  (cm¥) : Elastico : (cm)
: : : : (em’) :

44,5 2,9 2,975 91 1624 3,790 8,238 3,703 L474
44,5 32 3,259 91 1779 4,152 8,906 4,002 1,465
44,5 3,6 3,631 91 1983 4,626 9,747 4,381 1,452
44,5 4,0 3,985 91 2181 5,089 10,537 4,736 1,439
45 15 1,609 91 879 2,050 4,854 2,158 1,539
45 2,0 2,121 91 1158 2,702 6,258 2,781 1,522
45 2,3 2,422 91 1322 3,085 7,052 3,134 1,512
45 2,6 2,719 91 1485 3,463 7,812 3,472 1,502
45 2,9 3,011 91 1644 3,836 8,538 3,795 1,492
45,0 3,0 3,107 91 1696 3,958 8,773 3,899 1,489
45,0 3,2 3,299 91 1801 4,202 9,232 4,103 1,482
45,0 3,6 3,676 91 2007 4,682 10,107 4,492 1,469
45,0 4,0 4,044 91 2208 5152 10,929 4,857 1,456
48,3 15 1,731 91 945 2,205 6,044 2,503 1,655
48,3 2,0 2,284 91 1247 2,909 7,810 3,234 1,638
48,3 2,3 2,609 91 1425 3,324 8,813 3,649 1,628
48,3 2,5 2,824 91 1542 3,597 9,460 3,917 1,622
48,3 2,6 2,930 91 1600 3,733 9,777 4,048 1,618
48,3 29 3,247 91 1773 4,136 10,700 4,431 1,608
48,3 3,0 3,351 91 1830 4,269 11,000 4,555 1,605
48,3 3,2 3,559 91 1943 4,534 11,586 4,797 1,599
48,3 3,6 3,969 91 2167 5,055 12,708 5,262 1,586
48,3 4,0 4,370 91 2386 5,567 13,768 5701 1,573
48,3 4,5 4,861 91 2654 6,192 15,006 6,214 1,557
48,3 50 5,339 91 2915 6,802 16,153 6,689 1,541
50,0 15 1,794 91 980 2,286 6,727 2,601 1,716
50,0 2,0 2,368 91 1293 3,016 8,701 3,480 1,699
50,0 23 2,706 91 1477 3,447 9,825 3,930 1,688
50,0 2,6 3,039 91 1659 3,872 10,906 4,362 1678
50,0 29 3,369 91 1839 4,291 11,944 4,778 1,668
50,0 3,0 3,477 91 1898 4,430 12,281 4,912 1,665
50,0 3,2 3,693 91 2016 4,705 12,941 5176 1,658
50,0 3,6 4,119 91 2249 5,248 14,208 5,683 1,645
50,0 4,0 4,538 91 2478 5,781 15,405 6,162 1,632
50,8 15 1,824 91 996 2,323 7,065 2,781 1744
50,8 2,0 2,407 91 1314 3,066 9,143 3,600 1727
50,8 2,3 2,751 91 1502 3,504 10,327 4,066 1717
50,8 2,6 3,091 91 1688 3,937 11,467 4,514 1,707

50,8 129 : 3,426 a1 i 1871 {4,364 : 12,562 {4946 £1,697



Tubos Circulares
EN10217-1

' W -Momento i- Raio
: de Giragao
i (em)

"] | Espessura ‘ Peso  Tubos ‘ Peso  Secg@o 1-Momento
¢ (mm) : (Kg/m) : por Atado : por Atado ¢ (em?) : de Inércia
H H H i (Kg) - (emf)

508 f32 £3756 2051 {4,785 {13614 £1,687

50,8 {36 {4,190 i 2088 {5338 £14,952 {1674

50,8 {40 L4617 i 2521 {5,881 {16,219 {1,661

50,8 {45 {5138 i 2805 { 6,546 {17,705 i 1645

50,8 {50 i 5647 i 3083 §7194 £19,088 i1629

50,8 {60 £ 6,629 i 3619 {8,445 § 21,566 490 i1,598

55,0 ‘15 i1979 i724 2521 {9,027 283 §1,892

55,0 20 {2614 {957 £ 3,330 {11,709

258 i1875

55,0 23 {2,989 £ 1094 i 3,808 £13,245 {1,865

55,0 {26 £ 3,360 £1230 { 4,280 §14,726 £1,855

55,0 29 3726 {1364 {4747 i 16,155 875 §1,845

55,0 {30 {3,847 i 1408 {4,901 £ 16,620 044 {1,842

55,0 32 i 4,088 {1496 {5208 {17533

376 1835

55,0 {36 { 4,563 P61 {1670 {5813 £19,292 1,822

55,0 {40 {5,031 i 1841 £ 6,409 £ 20965 £ 1,809

57,0 i15 {2,053 i 61 {751 {2615 {10077 £1963

57,0 20 {2713 i 993 { 3,456 {13,084 £1946

57,0 23 i3103 {1136 {3,952 £ 14,809

£1936

570 26 i 3,488 i 1277 {4,443 £16,475 1926

570 29 i 3,869 {1416 {4,929 i 18,084 1915

57,0 {30 {3995 {1462 i 5,089 i 18,608 11912

57,0 032 {4,246

{1554 { 5,409 {19,638 £ 1,905

570 {36 {4741 {1735 £ 6,039 {21,625 §1,892

57,0 40 {5,208 {1913 { 6,660 {23519 i1879

60,3 15 {2175 i 796 f2771 i11,983 {2,080

60,3 20 {2,876 £ 1053 {3663 {15,581 i 2,062

60,3 23 {3290 {1204 {4191 £ 17,650 {2,052

60,3 {25 { 3,564 {1304 {4,540 {18993 {2,045

60,3 {26 i 3700 i 1354 {4,713 { 19,654 {2,042

60,3 {29 {4,105 {1502 {5,229 {21,592 {2,032

60,3 30 {4,239 i 1551 { 5,400 §22225 {2,029

60,3 32 { 4,506 {1649 { 5,740 i 23,468 £ 2,022

60,3 {36 { 5,034 {1842 {6,413 { 25,874 £ 2,009

60,3 40 | 5,554 i 2033 {7075 {28173 {1,996

60,3 i 45 i 6,193 { 2267 i 7,889 {30,902 {1,979

60,3 {50 i 6,819 { 2496 i 8,687 i 33477 {1,963

60,3 80 i 8,035 i 2941 £ 10,235 { 38,184 i 1,931

60,3 63 £ 8,390 i 61 {3071 {10,688 {39,487 {1,922

60,3 180 :10,318 i 61 i 3776 13144 {45,994 : 15,255 11,871



Tubos Circulares
EN10217-1

7] : Espessura : Peso : Tubos : Peso : Secgdo :1-Momento : W-Momento : i-Raio
: (mm) : (Kg/m) : por Atado : por Atado : (em?) : de Inércia : de Flexdo : de Giragéo
: : : : (Kg) :  (cm¥) : Elastico : (cm)
: : : : (em’) :

63,5 15 2,294 37 509 2,922 14,047 4,424 2,193
63,5 2,0 3,033 37 673 3,864 18,288 5,760 2,176
63,5 2,3 3,471 37 771 4,422 20,733 6,530 2,165
63,5 2,6 3,905 37 867 4,974 23,103 7277 2,155
63,5 29 4,334 37 962 5,521 25,402 8,001 2,145
63,5 32 4,759 37 1056 6,062 27,630 8,702 2,135
63,5 3,6 5,318 37 1181 6,775 30,494 9,604 2,122
63,5 4,0 5,869 37 1303 7477 33,238 10,469 2,108
63,5 4,5 6,548 37 1454 8,341 36,505 11,498 2,092
63,5 50 7213 37 1601 9,189 39,697 12,471 2,076
63,5 6,0 8,508 37 1889 10,838 45,281 14,262 2,044
63,5 6,3 8,887 37 1973 11,321 46,862 14,760 2,035
63,5 8,0 10,950 37 2431 13,949 54,823 17,267 1,983
65,0 15 2,349 37 521 2,992 15,091 4,643 2,246
65,0 2,0 3,107 37 690 3,958 19,658 6,049 2,229
65,0 2,3 3,556 37 789 4,530 22,293 6,859 2,218
65,0 2,6 4,001 37 888 5,097 24,851 7,646 2,208
65,0 29 4,441 37 986 5,658 27,332 8,410 2,198
65,0 32 4,877 37 1083 6,213 29,740 9,151 2,188
65,0 3,6 5,451 37 1210 6,944 32,837 10,104 2,175
65,0 4,0 6,017 37 1336 7,665 35,807 11,018 2,161
65,0 4,5 6,714 37 1491 8,553 39,349 12,107 2,145
65,0 50 7,398 37 1642 9,425 42,706 13,140 2,129
65,0 6,0 8,730 37 1938 11121 48,892 15,044 2,097
65,0 6,3 9,120 37 2025 11,618 50,616 15,574 2,087
65,0 8,0 11,246 37 2497 14,326 59,326 18,254 2,035
70,0 15 2,534 37 563 3,228 18,942 5,412 2,422
70,0 2,0 3,354 37 745 4,273 24,717 7,062 2,405
70,0 2,3 3,840 37 852 4,892 28,058 8,017 2,395
70,0 2,6 4,322 37 959 5,505 31,308 8,945 2,385
70,0 29 4,799 37 1065 6,113 34,470 9,848 2,375
70,0 3,0 4,957 37 1100 6,315 35,504 10,144 2,371
70,0 3,2 5,272 37 1170 6,715 37,543 10,727 2,364
70,0 3,6 5,895 37 1309 7,510 41,509 11,860 2,351
70,0 4,0 6,511 37 1445 8,294 45,326 12,950 2,338
70,0 4,5 7,269 37 1614 9,260 49,893 14,255 2,321
70,0 50 8,015 37 1779 10,210 54,242 15,498 2,305
70,0 6,0 9,470 37 2102 12,064 62,309 17,803 2,273

70,0 16,3 : 9,897 a7 i 0197 :12,608 : 64,572 : 18,449 : 2,263



Tubos Circulares

EN10217-1

Espessura
: (mm)

Peso
 (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Seccgao
“(em?)

- 1-Momento
: de Inércia
- (em)

: W - Momento

i-Raio
: de Giragédo
i (em)

80
80
80
80
80
80,0
80,0
80,0
80,0
82,5
82,5
82,5
82,5
82,5

82,5

8,0
15
23
2,6
2,9
3,0
3,2
3,6
4,5
50
6,0

i63
15

2
2,6
29
3,0
32
36
15
2,3
2,6
3,2
36
15
23
2,6

£30

12,232
2,760
3,655
4,186
4,538
4,713
5,235
5,408
5,753
6,437
7112
7946
8,767
10,373
10,845
13,436
2,904
3,847
4,407
4,963
5,514
5,697
6,061
6,783
7497
2,996
3,971
4,549
5123
5,693
6,258
7,005
7744
3,015
3,995
4,577
5155
5,729

: 5919

P37

%2716
%613
%811
2929
%1007
§1046
;1162
%1201
§1277
%1429
%1579
§1784
%1946
%2303
%2408
%2983
2645
%854
;978
%1102
% 1224
% 1265
§1346
%1506
%1664
2665
;882
%1010
% 1137
%1264
% 1389
% 1555
% 1719
gBBQ
%887
% 1016
% 1144
% 1272

1314

15,582
3,515
4,656
5,333
5,781
6,004
6,669
6,890
7,329
8,200
9,060
10,122
11,168
13,214
13,815
17,115
3,689
4,901
5,614
6,322
7,024
7,257
7721
8,641
9,550
3,817
5,058
5,795
6,526
7252
7972
8,923
9,865
3,841
5,089
5831
6,567
7,298

{7540

76,120
24,465
31,979
36,339
39,186
40,592
44,738
46,096
48,779
54,006
59,055
65,121
70,922
81,759
84,818
100,587
28,505
37,296
42,406
47,396
52,268
53,866
57,023
63,184
69,145
31,315
40,996
46,630
52,135
57,514
62,768
69,582
76,182
31,899
41,765
47,507
53,120
58,604

: 60,403

2,210
2,638
2,621
2,610
2,604
2,600
2,590
2,587
2,580
2,566
2,553
2,536
2,520
2,487
2,478
2,424
2,776
2,759
2,748
2,738
2,728
2,724
2,718
2,704
2,691
2,864
2,847
2,837
2,826
2,816
2,806
2,792
2,779
2,882
2,865
2,854
2,844
2,834

:2,830



Tubos Circulares

EN10217-1

Espessura
 (mm)

Peso
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
 (Kg)

Secgao
“(cm?)

- 1-Momento
: de Inércia
- (om?)

: W - Momento
: de Flexdo

: Elastico

: (cm?)

i-Raio
: de Giragéo
i (em)

83,0
83,0
83,0
83,0
88,9
88,9
88,9
88,9
88,9

88,9

90,0
90,0
95,0
95,0
95,0
95,0

95,0

100,0
100,0
100,0
100,0
100,0
100,0
100,0
100,0

100,0

3,2
36
4,0
2,0
2,3
2,5
2,6
2,9
3,0
3,2
3,6
45
50
6,0

(63

3.0
4,0
2,0
29
3,0
3,2
3,6
15
2,0
2,6
30
32
36

S 40

6,298
7,049
7,793
7,793
3,233
4,286
4,912
5,327
5,534
6,151
6,355
6,763
7,573
8,375
9,366
10,346
12,267
12,833
15,961
6,437
8,484
3,459
4,587
5,258
5925
6,587
6,807
7,245
8,115
8,977
3,644
4,834
5,542
6,245
6,944
7176
7,639
8,559

: 9,470

;37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
19
19
19
19

19

21398
21565
%1730
§l730
%718
5951
;1090
%1183
§1229
%1366
%1411
§1501
%1681
%1859
;2079
;2297
% 2723
;2849
%3543
;1429
;1883
%768
% 1018
%1167
% 1315
21462
% 1511
;1608
;1802
;1993
% 415
% 551
%632
% 712
% 792
% 818
% 871
%976

: 1080

8,022
8,980
9,927
9,927
4,119
5,460
6,257
6,786
7,049
7,835
8,096
8,616
9,647
10,669
11,932
13,179
15,626
16,348
20,332
8,200
10,807
4,408
5,843
6,698
7547
8,391
8,671
9,229
10,337
11,435
4,642
6,158
7,058
7,956
8,846
9,142
9,731
10,903

: 12,064

63,961
70,911
77,645
77,645
39,338
51,568
58,701
63,373
65,684
72,518
74,764
79,206
87,899
96,340
106,545
116,374
134,941
140,236
167,966
77,670
100,128
48,161
63,203
71,994
80,611
89,057
91,835
97,334
108,112
118,599
56,307
73,952
84,278
94,410
104,352
107,625
114,106
126,823

:139,215

15,412
17,087
18,710
18,710
8,850

11,601
13,206
14,257
14,777
16,315
16,820
17,819
19,775
21,674
23,970
26,181
30,358
31,549
37,788
17,260
22,251
10,139
13,306
15,157
16,971
18,749
19,334
20,491
22,760
24,968
11,261
14,790
16,856
18,882
20,870
21,525
22,821
25,365

: 27,843

2,824
2,810
2,797
2,797
3,091
3,073
3,063
3,056
3,053
3,042
3,039
3,032
3,018
3,005
2,988
2,972
2,939
2,929
2,874
3,078
3,044
3,306
3,289
3,278
3,268
3,258
3,254
3,248
3,234
3,220
3,483
3,466
3,455
3,445
3,435
3,431
3,424
3,411

:3397



Tubos Circulares

EN10217-1

Espessura
: (mm)

Peso
 (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Seccgao
“(em?)

- 1-Momento
: de Inércia
- (em)

: W - Momento

i-Raio
: de Giragédo
i (em)

100,0
100,0
100,0
100,0
100,0
100,0
101,6
101,6
101,6
101,6
1016
1016
101,6
101,6
101,6
101,6
101,6
101,6
101,6
101,6
101,6
108,0
108,0
108,0
108,0
108,0
108,0
108,0
108,0
108,0
108,0
108,0
108,0
108,0
114,3
1143
114,3
114,3

114,3

4,5
50
6,0
6,3
8,0
15
2,3
2,5
29
3,0
3,6
4,5
50
6,0
6,3
8,0
2,3
3,0
3,6
4,0
50
6,0
6,3
8,0
23
2,5

i29

10,598
11,714
13,909
14,558
16,055
18,151
3,703
4,913
5,632
6,110
6,348
7,059
7,295
7,765
8,701
9,628
10,776
11912
14,146
14,807
18,467
5,228
5,995
6,758
7,517
7,768
8,270
9,269
10,259
11,486
12,701
15,083
15,801
19,729
5,539
6,353
6,893
7162

: 7,967

‘19

i19

21208
21335
;1586
21660
;1830
%2069
%422
;560
%642
%697
;724
§805
%832
;885
%992
%1098
;1228
%1358
% 1613
§1888
%2105
;596
%683
%770
%886
%943
%1057
% 1170
%1309
21448
% 1721
%1801
§2249
;631
% 724
%786
; 816

: 908

13,501
14,923
17,719
18,545
20,452
23,122
4,717
6,258
7175
7,783
8,086
8,992
9,293
9,892
11,084
12,265
13,727
15174
18,020
18,862
23,524
6,660
7,638
8,609
9,575
9,896
10,536
11,807
13,069
14,632
16,179
19,227
20,128
25,133
7,056
8,093
8,781
9,124

£10,149

154,257
168,812
196,499
204,446
222,362
246,482
59,095

77,632

88,485

95,609

99,138

109,593
113,035
119,854
133,237
146,284
162,129
177,469
206,677
215,067
259,501
93,575

106,713
119,624
132,311
136,491
144,777
161,057
176,955
196,297
215,062
250,906
261,232
316,170
111,267
126,948
137,259
142,373

: 157,546

3,380
3,363
3,330
3,320
3,297
3,265
3,539
3,522
3,512
3,505
3,501
3,481
3,488
3,481
3,467
3,454
3,437
3,420
3,387
3,377
3,321
3,748
3,738
3,728
3,717
3,714
3,707
3,693
3,680
3,663
3,646
3,612
3,603
3,547
3,971
3,961
3,954
3,950

: 3940



Tubos Circulares

EN10217-1

Espessura
 (mm)

Peso
 (Kg/m)

Tubos
: por Atado

Peso
: por Atado
 (Kg)

Secgao
“(cm?)

- 1-Momento
: de Inércia
- (om?)

: W - Momento
: de Flexdo

: Elastico

: (cm?)

i-Raio
: de Giragéo
i (em)

114,3
114,3
114,3
114,3
114,3
1143
114,3
114,3
114,3
114,3
114,3
120,0
120,0
120,0
120,0
120,0
1200
120,0
120,0
1200
120,0
120,0
120,0
120,0
120,0
1250
125,0
125,0
125,0
125,0
125,0
125,0
125,0
125,0
1250
1250
1250
1270

1270

30
32
36
4,0
6,0
6,3
7.0
8,0
10,0
2,0
2,3
29
3,0
3,6
4,5
50

{60

3,0
3,2
3,6
4,5
50
6,0
6,3

i80

20

(23

8,234
8,768
9,828
10,881
12,185
13,478
16,025
16,780
18,523
20,972
25,722
5,820
6,676
7,528
8,375
8,656
9,217
10,334
11,443
12,818
14,180
16,868
17,665
22,097
27128
8,732
9,026
9,612
10,778
11,936
13,373
14,797
17,608
18,442
20,370
23,083
28,361
6,165

: 7073

f19

‘19

19
19
19
19
19
19
19
19
19
19
19
19
19
23
23
23
23
23
19
lO
%14

14

%939
21000
%1120
51240
%1389
%1536
%1827
%1913
§2112
%2391
%2932
5663
%761
%858
%955
%987
%1051
%1178
%1305
%1461
% 1617
%1923
52014
% 2519
;3093
21205
%1246
%1326
%1487
%1647
%1845
;2042
;2007
§2102
%2322
%2631
%1702
% 518

: 594

10,490
11,169
12,520
13,861
15,523
17,169
20,414
21,375
23,597
26,716
32,767
7414

8,505

9,589

10,669
11,027
11,742
13,165
14,577
16,328
18,064
21,488
22,504
28,149
34,558
11,124
11,498
12,245
13,730
15,205
17,035
18,850
22,431
23,493
25,950
29,405
36,128
7,854

£ 9,010

162,548
172,469
191,984
211,065
234,319
256,920
300,212
312,714
341,037
379,492
449,663
129,081
147,327
165,291
182,976
188,810
200,385
223170
245,477
272,685
299,188
350,048
364,765
443,623
527,002
207,420
214,054
227,223
253,163
278,580
309,627
339,881
398,066
414,929
453,241
505,514
601,762
153,437

£ 175,200

28,442
30,178
33,593
36,932
41,001
44,955
52,530
54,718
59,674
66,403
78,681
21,513
24,555
27,549
30,496
31,468
33,397
37195
40,913
45,449
49,865
58,341
60,794
73,937
87,834
33,187
34,249
36,356
40,506
44,573
49,540
54,381
63,691
66,389
72,519
80,882
96,282
24,163

: 27501

3,936
3,930
3,916
3,902
3,885
3,868
3,835
3,825
3,802
3,769
3,704
4,173
4,162
4,152
4,141
4,138
4,131
4,117
4,104
4,087
4,070
4,036
4,026
3,970
3,905
4,318
4,315
4,308
4,294
4,280
4,263
4,246
4,213
4,203
4,179
4,146
4,081
4,420

{4,410



Tubos Circulares

EN10217-1

Espessura
: (mm)

Peso
 (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Seccgao
“(em?)

I - Momento . W - Momento
: de Inércia
- (em®)

i-Raio
: de Giragédo
i (em)

1270
1270
127,0
1270
1270
1270
1270
127,0
127,0
127,0
127,0
127,0
133,0
133,0
133,0
133,0
133,0
133,0
133,0
1330
1330
1330
133,0
139,7
139,7
139,7
139,7
139,7
1397
139,7
1397
1397
139,7
139,7
139,7
1413
1413
141,3

141,3

2,6
29
3,0
3,2
3,6
4,5
6,0

(63

30
3,2
3,6
4,0
4,5
6,0

(63

4,0
50
6,0
6,3
7,0
8,0

100

(36

S 40

7977

8,875

9,174

9,770

10,956
12,133
13,595
15,044
17,904
18,753
23,478
28,854
9,305

9,618

10,243
11,488
12,725
14,261
15,783
18,792
19,685
24,662
30,334
9,784

10114
13,386
15,004
16,610
19,783
20,726
22,908
25,983
31,986
37,791
39,212
9,898

10,898
12,225

: 13,544

13

113

%870
%746
%771
2821
%920
%1019
%1142
%1264
51504
%1575
%1972
52424
%1061
%1096
%1168
%1310
%1451
%1628
%1799
§2142
%2244
%2811
53458
%1115
%1153
21526
% 1710
%1894
%2255
;2363
% 2612
%2962
;3646
% 4308
% 4470
%772
%850

: 1056

10,161
11,306
11,687
12,446
13,956
15,457
17,318
19,164
22,808
23,889
29,908
36,757
11,853
12,252
13,049
14,635
16,211
18,166
20,106
23,939
25,077
31,416
38,642
12,463
12,884
17,053
19,113
21,159
25,202
26,403
29,182
33,100
40,746
48,142
49,951
12,609
13,883
15,574

: 17,254

196,646
217,776
224,750
238,595
265,875
292,613
325,287
357,140
418,441
436,218
531,801
633,547
250,903
258,966
274,978
306,550
337,525
375,417
412,403
483,716
504,432
616,106
735,581
291,683
301,090
392,859
437,203
480,541
564,260
588,621
644,136
720,289
861,894
989,993
1020,012
302,035
331,149

| 369,369

{406,911 : 57,595

4,399
4,389
4,385
4,378
4,365
4,351
4,334
4,317
4,283
4,273
4,217
4,152
4,601
4,597
4,581
4,577
4,563
4,546
4,529
4,495
4,485
4,428
4,363
4,838
4,834
4,800
4,783
4,766
4,732
4,722
4,698
4,665
4,599
4,535
4,519
4,894
4,884
4,870

{4,856



Tubos Circulares

EN10217-1

Espessura
 (mm)

Peso
 (Kg/m)

Tubos
: por Atado

Peso
: por Atado
 (Kg)

Secgao
“(cm?)

- 1-Momento
: de Inércia
- (om?)

: W - Momento
: de Flexdo

: Elastico

: (cm?)

i-Raio
: de Giragéo
i (em)

1413
1413
1413
1413
141,3
1413
1413
141,3
152,0
152,0
152,0
152,0
152,0
152,0
152,0
152,0
152,0
152,0
152,0
152,0
152,0
1524
1524
152,4
152,4
152,4
152,4
1524
152,4
152,4
152,4
152,4
1524
152,4
159,0
159,0
159,0
159,0

158,0

4,5
50
6,0
6,3

i80

3,6
4,5
50
6,0
6,3
8,0
10,0
12,0
12,5
29
3,0
36
4,0
6,0

{63

30
40
{45

{50

15,182
16,807
20,020
20,975
26,299
32,381
38,265
39,705
10,663
11,024
11,743

13,175

14,600
16,369
18,126

21,603
22,637
28,410
35,019
41,431
43,003
10,692
11,053
11,774

13,211

14,639
16,413
18,176

21,663
22,699
28,489
35,118
41,550
43,127
11,164

11,542

15,290
17,146

: 18,989

213
13
13
13
13
13
13
13
13
13
13
13
13
13
13

113

21184
%1311
%1562
§1636
%2051
22526
%2985
%3097
%832
%860
%916
%1028
%1139
%1277
%1414
%1685
%1786
% 2216
%2731
23232
%3354
§834
%882
%918
%1030
%1142
% 1280
%1418
%1590
% 1771
% 2222
%2739
%3241
%3364
%871
%900
% 1193
%1337

: 1481

19,340
21,410
25,503
26,719
33,502
41,249
48,745
50,580
13,584
14,043
14,959
16,784
18,598
20,852
23,091
27,520
28,837
36,191
44,611
52,779
54,782
13,620
14,081
14,999
16,829
18,648
20,908
23,154
27,596
28,916
36,292
44,736
52,930
54,939
14,222
14,703
19,478
21,842

£ 24,190

452,898
497,853
584,733
610,023
746,796
894,059
1027,452
1058,739
377,620
389,867
414,209
462,295
509,591
567,613
624,430
734,518
766,638
940,970
1129,987
1302,580
1343,277
380,667
393,014
417,557
466,042
513,732
572,241
629,538
740,565
772,962
948,817
1139531
1313,722
1354,804
433,328
447,420
585,334
652,268

: 717,876

64,104
70,468
82,765
86,344
105,704
126,548
145,428
149,857
49,687
51,298
54,501
60,828
67,052
74,686
82,162
96,647
100,873
123,812
148,682
171,392
176,747
49,956
51,577
54,798
61,160
67,419
75,097
82,617
97,187
101,439
124,517
149,545
172,404
177,796
54,507
56,279
73,627
82,046

:90,299

4,839
4,822
4,788
4,778
4,721
4,656
4,501
4,575
5,272
5,269
5,262
5,248
5235
5217
5,200
5,166
5,156
5,099
5,033
4,968
4,952
5,287
5,283
5,276
5,262
5,249
5,231
5214
5,180
5,170
5113
5,047
4,982
4,966
5,520
5516
5,482
5,465

{5,448



Tubos Circulares

EN10217-1

Espessura
: (mm)

Peso
 (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Seccgao
“(em?)

- 1-Momento
: de Inércia
- (emf)

: W - Momento

i-Raio
: de Giragédo
i (em)

159,0
159,0
158,0
159,0
158,0
1598,0
159,0
165,1
165,1
165,1
165,1
1651
165,1
1651
1651
165,1
1651
1651
165,1
168,3
168,3
168,3
168,3
168,3
168,3
168,3
168,3
168,3
1683
168,3
168,3
1778
1778
1778
1778
1778
1778
1778

1778

6,0
6,3
8,0
10,0
12,0
12,5
36
4,5
50
6,0
6,3

{80

29
3.0
4,5
50
6,0
6,3
8,0

{100

3,0
4,0
6,0
6,3

£ 70

22,639
23,725
26,240
29,791
36,746
43,503
45,161
11,600
12,777
14,338
15,892
17,823
19,742
23,542
24,672
30,995
38,250
45,308
47,042
11,829
12,230
16,208
18,178
20,136
24,015
25,170
27,845
31,626
39,039
46,255
48,028
12,509
12,932
17,145
19,232
21,308
25,421
26,646

£ 29,485

21358
21424
§1574
§l787
%2205
22610
;2710
;696
%767
;880
§1069
§1185
§1413
§l480
%1860
;2295
; 2718
;2823
2710
;734
;972
§1091
§1208
%1441
; 1510
;1671
;1898
;2342
; 2775
%2882
; 751
% 776
§1029
; 1154
; 1278
% 1525
%1599

1238

28,840
30,222
33,427
37,950
46,810
55,418
57,530
14,777
16,276
18,265
20,244
22,704
25,148
29,990
31,430
39,484
48,726
57,717
59,926
15,069
15,579
20,647
23,157
25,651
30,593
32,063
35,472
40,288
49,731
58,924
61,183
15,934
16,475
21,840
24,500
27,143
32,384
33,943

: 37,561

845,187
882,381
967,406
1084,671
1304,880
1506,876
1554,652
486,126
533,482
595,793
657,165
732,571
806,543
950,252
992,282
1221,246
1471,285
1701,479
1756,054
515,463
532,283
697,092
777,216
855,846
1008,695
1053,421
1155,788
1297,271
1563,984
1809,966
1868,353
609,462
629,410
825,086
920,367
1013,969
1196,217
1248,621

1371988

£106,313

10,991

$121,686

{ 140,565

£ 154329

5,414
5,403
5,380
5,346
5,280
5,215
5,198
5,736
5,725
5711
5698
5,680
5,663
5,629
5,619
5,562
5,495
5,430
5,413
5,849
5,845
5811
5,793
5,776
5,742
5,732
5,708
5,675
5,608
5,542
5,526
6,184
6,181
6,146
6,129
6,112
6,078
6,068

: 6,044



Tubos Circulares

EN10217-1

Espessura
 (mm)

Peso
 (Kg/m)

Tubos
: por Atado

Peso
: por Atado
 (Kg)

Secgao
“(cm?)

- 1-Momento
: de Inércia
- (om?)

: W - Momento
: de Flexdo

: Elastico

: (cm?)

i-Raio
: de Giragéo
i (em)

1778
1778
1778
1778
1937
1937
1937
1937
1837
1937
1937
183,7
1837
1937
1937
193,7
200,0
200,0
200,0
200,0
200,0
200,0
200,0
200,0
200,0
200,0
200,0
2191
2191
219,1
2191
2191
2191
2191
219,1
2191
2191
219,1

2191

£80

3,0
4,0
50
6,0
6,3
70
8,0

100

29
3,0
4,5
50

{60

125
29
3,0
4,5
50
6,0
6,3

i80

33,500
41,382
49,087
50,957
13,646
14,108
18,713
20,997
23,268
21,774
29,116
32,230
36,637
45,303
53,772
55,858
14,096
14,575
19,335
21,696
24,045
28,706
33,318
37,880
46,857
55,636
57,800
15,462
15,988
21,219
23,816
26,400
31,532
33,062
36,615
41,648
51,567
61,289

63,688

‘10
‘10

‘10

21407
§1738
%2061
%2140
%573
%593
%788
%882
%977
;1167
%1223
21354
§1539
%1903
%2258
;2346
%848
;875
%1160
2911
;1010
%1206
%1399
§1591
%1968
;2337

{2428

2863
%1146
;1286
%1426
§1703
; 1785
% 1977
; 1749
;2166
%2574

: 2675

42,675
52,716
62,505
64,913
17,383
17,973
23,838
26,748
29,641
35,381
37,080
41,057
46,672
57,711
68,499
71,157
17,957
18,567
24,630
27,638
30,631
36,568
42,443
48,255
59,690
70,874
73,631
19,697
20,367
27,030
30,338
33,631
40,168
42,117
46,643
53,055
65,691
78,075

: 81,132

1541,437
1861,982
2158,055
2229,795
791,213

817,223

1072,791
1197,516
1320,232
1559,723
1630,046
1791,435
2 015,537
2 441,588
2 839,200
2934,312
872,191

900,908

1183,229
1321121
1 456,865
1721,994
1978,795
2227444
2700,984
3143,985
3250,122
1151,074
1189,129
1563,836
1747240
1928,043
2 281,947
2 386,139
2 625,746
2 959,633
3598,439
4199,882

: 4344580

173,390
209,447
242,863
250,821
81,695
84,380
110,768
123,646
136,317
161,045
168,306
184,970
208,109
252,100
293,154
302,975
87,219
90,091
118,323
132,112
145,686
172,199
197,879
222,744
270,098
314,399
325,012
105,073
108,547
142,751
159,492
175,997
208,302
217,813
239,685
270,163
328,475
383,376

: 396,584

6,010
5,943
5877
5,861
6,747
6,743
6,708
6,691
6,674
6,640
6,629
6,605
6,572
6,504
6,438
6,422
6,969
6,966
6,931
6,914
6,897
6,862
6,828
6,794
6,727
6,660
6,644
7,645
7,641
7,606
7,589
7572
7,537
7527
7,503
7,469
7,401
7,334

i 7318



Tubos Circulares

EN10217-1

Espessura
: (mm)

Peso
 (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Seccgao
“(em?)

- 1-Momento
: de Inércia
- (emf)

: W - Momento

i- Raio
: de Giragédo
i (em)

2445
2445
2445
2445
2445
2445
2445
2445
2445
244,5
2445
273,0
273,0
273,0
2730
2730
273,0
2730
2730
273,0
273,0
285,0
285,0
285,0
285,0
285,0
285,0
285,0
285,0
285,0
3239
3239
3239
3239
3239
3239
3239
323,9

3239

3,6
4,5
50
6,0

063

12,5
4,0
6,0
6,3

i80

4,5
50
6,0
6,3
8,0

{100

4,0
50
6,0
6,3
8,0
10,0
12,0

{125

21,387
23,724
26,634
29,532
35,291
37,009
41,000
46,660
57,831
68,806
71,518
26,536
30,448
33,046
39,508
41,437
45,920
52,282
64,860
77,240
80,304
27,720
31,129
34,526
41,283
43,301
54,650
67,819
80,791
84,003
31,557
39,323
47,039
49,345
54,707
62,325
77,412
92,303

95,995

%898
%996
%1119
%1240
%1059
%1110
%1230
%1400
21388
%1651
;1716
21274
%913
%1586
§1896
%1243
%1102
%1255
%1557
21854
%1927
§665
%747
%829
%991
%1039
% 1312
;1628
%1939
;2016
%757
%944
% 1129
% 1184
% 1313
%1496
§1858
% 2215

2304

27,245
30,222
33,929
37,621
44,956
47,145
52,229
59,439
73,670
87,650
91,106
33,804
38,787
42,097
50,328
52,785
58,496
66,602
82,624
98,395
102,298
35,312
39,655
43,982
52,590
55,160
69,618
86,394
102,919
107,010
40,200
50,093
59,923
62,859
69,690
79,394
98,615
117,584

| 122,286

§2185673

2 698,582
3198,535
3 346,027
3685,750
4160,447
5073147
5938,344
6 147,418
3058,248
3493,758
3780,815
4 487,084
4695,823
5177,302
5851714
7154,093
8396,141
8 697,449
3 485,996
3901,061
4 311,640
5119,465
5358,376
6 682,689
8177,713
9606,548
9 953,649
5143165
6 369,425
7 572,467
7928,897
8752,588
9910,081

§12158,342

£1976832 £161,704

78,787

{2 443,761 {199,899

{ 359,261

76,026

| 468,961

73,875

| 611,922

50,747

{14319559 | 884,196

{14 846,530 : 916,735

8,518
8,504
8,487
8,469
8,435
8,425
8,401
8,366
8,298
8,231
8214
9,512
9,491
9,477
9,442
9,432
9,408
9,373
9,305
9,237
9,221
9,936
9,918
9,901
9,866
9,856
9,798
9,729
9,661
9,644
11,311
11,276
11,241
11,231
11,207
11,172
11,104
11,035

‘11,019




CLASSES DO AGO

Classe Caracteristicas Quimicas
Aco Espessuras nominais

% por massa

C Si Mn P S Cr Mo Ni Al Cu Nb Ti Vv Cr+Cu+Mo+Ni

% % % % % % % % % % % % % %

max. max max max max max max. max min max max. max. max. max
P195TR1 0,13 0,35 0,70 0,025 0,020 0,30 0,08 0,30 0,30 0,010 0,04 0,02 0,70
P235TR1 0,16 0,35 1,20 0,025 0,020 0,30 0,08 0,30 0,30 0,010 0,04 0,02 0,70
P265TR1 0,20 0,40 1,40 0,025 0,020 0,30 0,08 0,30 0,30 0,010 0,04 0,02 0,70
P355TR1 0,22 0,55 1,60 0,030 0,030
Classe Caracteristicas Mecanicas
Aco

R, (min) (MPa) : R (MPa) A%

Espessura

(mm)

<16 - | (min.) t (min.)
P195TR1 195 320-440 27 25
P235TR1 235 360-500 25 23
P265TR1 265 410-570 21 19

P355TR1

R, (min.) (MPa) : R (MPa) A%

Espessura Espessura Espessura

(mm) (mm) (mm)

<16 <3 >3 <40

<40

P355TR1 355 510a680 : 470a630 20




CONDIGOES DE FORNECIMENTO

ACONDICIONAMENTO

O material é disponibilizado em atados geométricos, cintados com ban-
das de aco, em formato hexagonal, quadrado e/ou retangular. Para faci-
litar o manuseamento (carga/descarga) todos os atados sao fornecidos

com cintas de poliéster adequadas ao peso do atado.

ETIQUETAGEM
Cada atado ¢é fornecido com uma etiqueta fixada por um grampo meta-
lico, garantindo a identificacdo do produto e consequentemente a ras-

treabilidade do mesmo.

OPCOES DE FORNECIMENTO

GALVANIZAGAO POR IMERSAO
Possibilidade de fornecimento de tubos galvanizados por imersao a
quente, de acordo com a norma EN 10240 A.1/ A.2 ou com a ISO 1461,

conferindo maior protegao contra a corrosao.

TOLERANCIAS ESPECIAIS
As tolerancias especiais devem ser solicitadas no ato de consulta/en-

comenda.

APTIDAO A GALVANIZACAO
Possibilidade de fornecimento de tubos com caracteristicas quimicas

que garantam a aptiddo a galvanizacao por imerséo a quente.

VALOR EQUIVALENTE DE CARBONO (CEV)
Possibilidade de especificar o valor do CEV no ato da consulta/enco-

menda.

AREAS DE APLICACAO

CONSTRUGAO

INDUSTRIA

ENERGIA

PROTECAO DA SUPERFICIE

Durante o fabrico todos os tubos sao revestidos por 6leo protetivo, de
alto poder hidrofugante, de forma a proteger a superficie contra a cor-
rosao. Salvo indicacdo contraria pelo cliente no ato da encomenda/con-

sulta.

CERTIFICADO
Na expedicéo, todas as encomendas sdo acompanhadas do respetivo
certificado de inspecdo, segundo a EN 10204, de acordo com a norma

de produto aplicavel.

COMPRIMENTO
Capacidade de fornecimento de tubos com comprimentos especificos,

solicitados no ato da consulta/encomenda.

OPERACOES DE DEFORMACAO ESPECIFICAS (OU ESPECIAIS)
Possibilidade de fornecimento de tubos, de acordo com as mais exigen-

tes capacidades de deformacéo.

EMBALAMENTO
Os atados poderéo ser configurados, de acordo com indicacdes do clien-
te, no ato da consulta/ encomenda. Possibilidade de serem utilizadas

embalagens com protec&o anticorrosiva — VCI.

ENSAIOS LABORATORIAIS
Possibilidade de serem solicitados ensaios laboratoriais especificos, nao
previstos na norma aplicavel (anisotropia, nevoeiro salino, metalografia,

alongamento a espessura, entre outros).

ENGENHARIA
E ARQUITETURA
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PERFIS ESPECIAIS

EN 10305-3

Os perfis especiais sdo tubos soldados longitudinalmente, con-
formados a frio.

Poderao apresentar-se sob diversas formas geométricas, pos-
sibilitando inumeras aplicagdes, nas mais diferentes areas tais
como: construgdo, industria em geral, infraestruturas, transportes,

logistica e armazenamento, sector alimentar e agricola, etc.

GAMA DIMENSIONAL

Corrimaos

7S D

Diversos

Séo fabricados recorrendo a:

*Ago laminado a frio (EN 10130)

* Ago laminado a quente (EN 10025-2)
 Ago galvanizado (EN 10346)

Construcao Civil

O T3> D
N (O [




CARACTERISTICAS DIMENSIONAIS

Dimensoes exteriores
(B/H)

Torgéao

—— ]

Tolerancia

e

7 : 2 +0,5mm/m comprimento
Didmetro @ Caracteristica : Tolerancia
D (mm) a controlar :
6a19 {1012
NOTA: 20a30 +015 Esquadria
Para dimensoes intermediarias aplicam-se 32a424 +0,20
as tolerancias da dimensdo imediatamente 44 351 +025
superior.
55a635 £+0,30
70a76 {+035
Tolerancia 90° + 1
80a90 i +£040
100421016 {+050
1082120 {+060
: Comprimento
127a139,7 :+0,80
: (m
>159 £+1,00
L
I |
Espessura da parede Rectitude
m () ComprimentoL : Tolerancia
(mm) : (mm)
T :
/ ¢ 500<L<2000 (+3 O
£ :
/ T m i 2000 < L <5000 +5 0
B ! f
‘ t 5000<L<8000 | +10 0
. ) . . ) L > 8000 “aacordar
Tolerancia +10% com um maximo de + 0,35 Tolerancia f < 0,002L e max. 3mm/m :
Corrimaos
DX51D, E220, E235, S235JR, DCO1
A :
Ref Dimensdes Massa Linear Tubos/atado Peso/atado
- = - mm kg/m kg
B H A T
223 48 26 60 15 181 100 1086
627 41 22 54 1,5 1,574 100 944
628 38 20 50 15 1,507 100 904
629 i35 20 45 15 1,339 100 803




Construcao Civil

DX51D, E220, E235, S235JR, DCO1

: Dimensoes

Ref Massa Linear Tubos/atado Peso/atado
mm kg/m kg
B H T
626 50 30 15 1,519 100 911
Ref Dimensdes Massa Linear Tubos/atado Peso/atado
mm kg/m kg
: B H T

Meia Cana 50 25 15 1,498 100 899
Ref Dimensoes Massa Linear : Tubos/atado Peso/atado

i mm kg/m kg

B H A C D T

FT 14 43 : 40 : 30 : 37 14 15 1,942 100 1165
FT 15 47 34 35 31 12 15 181 100 1086
FT17 35 20 20 17 15 15 1,213 100 728
FT18 30 : 35 : 15 : 32 : 15 : 15 : 1,484 : 100 : 890
FT19 59 50 40 46 19 2 3,352 64 1287
FT23 35 50 20 46 15 2 2,521 100 1516
FT 24 50 : 50 : 35 : 47 : 15 : 15 : 2,31 : 80 : 1109
Ref Dimensoes Massa Linear : Tubos/atado Peso/atado

- mm kg/m kg

B H A C D T

FT 12 50 : 34 : 20 : 31 15 15 1,885 100 1131
FT 16 50 : 20 : 20 : 17 : 15 : 15 : 1,754 : 100 : 944
FT 20 45 35 15 32 15 15 181 100 1052
FT21 50 : 50 : 20 : 46 : 15 : 2 : 3,008 : 78 : 1408
FT 22 54 40 30 37 12 15 2,079 100 1246
FT 25 80 50 40 46 20 2 4,00 60 1440
FT 26 50 80 35 77 15 15 3,03 50 909
Ref Dimensdes Massa Linear : Tubos/atado Peso/atado

mm kg/m kg

‘B H A c D T
FT 27 80 : 50 : 40 : 46 20 2 4,00 60 1440




Perfis Diversos
DX51D, E220, E235, S235JR, DCO1

‘T Ref Dimensodes Massa Linear Tubos/atado Peso/atado
o toim 1 o
ELIPTICO B ‘H FA ‘T
50 113 . {10Galva 0856 1 200 £ 1027
52 12 - 1,0 Galva 0,864 200 1037
Ref Dimensodes Massa Linear Tubos/atado Peso/atado
e Hoim 1 o
ESPALMADO B ‘H PA ‘T
10 ‘ 25 ‘ - ‘ 1 ‘ 0,48 ‘ 200 ‘ 576
10 ‘ 25 » ‘ 125 ‘ 0,60 ‘ 200 ‘ 720
10 ‘ 25 ‘ - ‘ 15 ‘ 0,71 ‘ 200 ‘ 852
15 | 60 - | 1 | 1,09 | 130 | 850
15 ‘ 60 ‘ - ‘ 1,25 ‘ 1,36 ‘ 130 ‘ 1061
15 ‘ 60 ‘ - ‘ 15 ‘ 1,62 ‘ 130 ‘ 1264
30 | 15 » | 06 | 0,39 | 200 | 470
30 ‘ 15 ‘ - ‘ 0,8 ‘ 0,48 ‘ 200 ‘ 572
30 ‘ 15 ‘ - ‘ 1 ‘ 0,62 ‘ 200 ‘ 744
30 ‘ 15 ‘ N ‘ 125 ‘ 0,77 ‘ 200 ‘ 924
30 : 15 : - : 15 : 0,91 : 200 : 1092
30 ‘ 15 ‘ - ‘ 2 ‘ 1,20 ‘ 200 ‘ 1440
30 | 50 o | 15 | 1,60 | 60 | 576
30 ‘ 50 ‘ - ‘ 2 ‘ 211 ‘ 60 ‘ 759,6
35 | 20 - | 1 | 0,73 | 160 | 700,8
35 ‘ 20 ‘ - ‘ 1,25 ‘ 0,92 ‘ 160 ‘ 883,2
35 ‘ 20 ‘ - ‘ 15 ‘ 1,09 ‘ 160 ‘ 1046,4
35 ‘ 20 ‘ - ‘ 2 ‘ 1,44 ‘ 160 ‘ 13824
50 : 16 : - : 15 : 1,39 : 144 : 1200
40 ‘ 20 ‘ - ‘ 15 ‘ 0,99 ‘ 162 ‘ 963
40 ‘ 20 ‘ B ‘ 2 ‘ 1,53 ‘ 162 ‘ 148716
42 : 21 : - : 15 : 1,27 : 162 : 123444
42 ‘ 21 ‘ - ‘ 2 ‘ 1,67 ‘ 161 ‘ 1613,22
50 ‘ 15 ‘ - ‘ 1,5 ‘ 1,36 ‘ 144 ‘ 1175,04
60 ‘ 20 ‘ - ‘ 1 ‘ 1,09 ‘ 108 ‘ 703
60 | 20 » | 125 | 1,39 | 108 | 903
60 ‘ 20 ‘ - ‘ 15 ‘ 1,57 ‘ 108 ‘ 1020
64 ‘ 26 ‘ - ‘ 2 ‘ 2,47 ‘ 98 ‘ 1449
84,6 | 446 2 | 2 | 3,43 | 60 | 1234,8
60 ‘ 30 ‘ - ‘ 15 ‘ 1,38 ‘ 98 ‘ 1108

{60 130 . P 1249 ‘98 ' 1464,12




Ref Dimensdes Massa Linear Tubos/atado Peso/atado
mm kg/m kg
OVAL B H A T
28 14 - 1 1,068 200 1282
i28 14 - 1,25 0,532 200 639
28 14 - 15 0,812 200 974
28 14 - 2 1,068 200 1282
40 20 - 1,5 1,141 100 684
30 15 - 1 0,59 200 708
i30 15 - 1,25 0,74 200 888
{30 15 - 15 088 200 1056
30 15 - 2 116 200 1392
Ref Dimensodes Massa Linear Tubos/atado Peso/atado
mm kg/m kg
SEMI H A T
ESPALMADO : i i i
40 25 12,5 3 2,571 50 1071
: 60 30 15 15 1,943 98 1142
Ref Dimensdes Massa Linear Tubos/atado Peso/atado
mm kg/m kg
SEMI H A C T
TRAPEZOIDAL H H H H
{62 52 30 15 2 - 88 -
95 40 65 10,5 2 3,95 50 1185
95 40 65 10,5 2,3 3,956 50 1187
{95 40 65 105 26 4775 50 1433
95 40 65 10,5 3 5,86 50 1758
Ref Dimensoes Massa Linear Tubos/atado Peso/atado
mm kg/m kg
TRAPEZOIDAL B H A c T
82 34 36 26 1,5 2,56 72 1106
Ref Dimensoes Massa Linear Tubos/atado Peso/atado
mm kg/m kg
SEMI B H A T
0BLIQUO : : : :
70 20 30 2 2,826 50 848
Ref Dimensoes Massa Linear Tubos/atado Peso/atado
mm kg/m kg
TRIANGULAR B H A T
30 - 30 2 1,42 100 852




CLASSES DO AGO

EN 10305-3/5

Classes de ago disponiveis nos seguintes estados de superficie:

Galvanizado, Laminado a Frio, Laminado a Quente (Bruto Laminagem/ Decapado).

Classe Caracteristicas Quimicas Caracteristicas Mecanicas
Aco i i
Espessuras nominais +CR1 +CR2
% por massa
C Si Mn P S Al R, A R, R, A
% % % % % % (MPa) % (MPa) (MPa) %
max. max. max. max. max. min. min. min. min. min. min.
E155 0,11 290 15 - - -
i 0,35 i 0,70 1 0,025 i 0,025 1 0,015 : : : : :
E190 0,10 - - 270 190 26
E195 0,15 330 8 - - -
: 0,35 : 0,70 10,025 10,025 £ 0,015 : : : :
E220 0,14 - - 310 220 23
E235 0,17 390 7 - - -
i 0,35 i1,20 1 0,025 1 0,025 10,015 : : : : :
E260 0,16 - - 340 260 21
E275 0,21 440 6 - - -
: 0,35 i 1,40 : 0,025 : 0,025 : 0,015 i i i i i
E320 0,20 - - 410 320 19
E355 0,22 540 5 - - -
i 0,55 i 1,60 1 0,025 10,025 10,020 : : :
E370 0,21 - - 450 370 15
E420 0,16 - - 490 420 12
: : 0,55 : 1,70 £ 0,025 £ 0,025 £ 0,020 : : : :
E460 0,16 - - 510 460 9
E500 0,16 0,55 1,70 0,025 0,025 0,020 - - 540 500 8
E550 0,16 0,55 1,80 0,025 0,025 0,020 - - 590 550 7
E6O0 0,16 0,60 1,80 0,025 0,025 0,020 - - 640 600 6
E700 0,16 0,60 2,10 0,025 0,025 0,020 - - 740 700 5
EN 10111
Classes de ago disponiveis no seguinte estado de superficie:
Laminado a Quente (Bruto Laminagem/ Decapado).
Classe Caracteristicas Quimicas (% max.) Caracteristicas Mecanicas
Aco :
Espessuras nominais R, (MPa) R, (MPa) L,=80mm L,=565VS,
% por massa Espessura Espessura Espessura Espessura
(mm) (mm) (mm) (mm)
C Mn P S 1< <
% % % % <2 11 max 1<15 15<2 2<3 3<11
max max. max max
DD11 0,12 0,60 0,045 0,045 170-360 170-340 440 22 23 24 28
DD12 0,10 0,45 0,035 0,035 170-340 170-320 420 24 25 26 30
DD13 008 040 0030 0030 170-330 170-310 400 27 28 29 33




EN 10025-2
Classes de ago disponiveis no seguinte estado de superficie:

Laminado a Quente (Bruto Laminagem/ Decapado).

Classe ' Caracteristicas Quimicas Caracteristicas Mecéanicas
Aco

Espessuras nominais < 16mm R, min. R, L,=80mm i L,=565

% por massa Espessura - Espessura Espessura Espessura

(mm) (mm) (mm) : (mm)

C Si Mn P S N Cu CEV <16 <3 >3 <1 >1 >15 >2 >25 >3

% % % % % % % % <100 <15 <2 <25 <3 <40

max. max. max max. max max max. max.

Il 10:L 11l 12:L 13:il 14:L 18
S185 - - - - - - - - 185 310a540 : 290a510
¢ ¢ t 8 it 9 't 100t 11it 12t 16
S235JR : 0,19 - 1,50 0,045 : 0,045 :0014 : 060 0,35 235 360a510 : 360a510 : 17 18 19 20 21 26
S$235J0 : 0,19 - 1,50 0,040 : 0,040 :0014 :060 0,35 235 360a510 : 360a510
S235J2 : 019 - 1,50 0,035 :0,035 : - 0,60 0,35 235 360a510 : 360a510 : 15 16 17 18 19 24
S275JR : 0,24 - 1,60 0,045 : 0,045 :0014 :060 0,40 275 430a580 : 410a560 : 15 16 17 18 19 23
S275J0 : 0,21 - 1,60 0,040 : 0,040 :0,014 : 060 0,40 275 430a580 : 410 a 560
S275J2 : 0,21 - 1,60 0,035 :0035 :- 0,60 0,40 275 430a580 : 410a560 : 13 14 15 16 17 21
S355JR : 0,27 0,60 170 0,045 0,045 0,014 : 060 0,45 355 510a680 : 470a630 : 14 15 16 17 18 22
S$355J0 § 0,23 0,60 170 0,040 0,040 :@ 0,014 0860 0,45 355 510a680 : 470a630
S355J2 0,23 0,60 1,70 0,035 (0035 ;- 0,60 0,45 355 510a680 : 470a630
S355K2 0,23 0,60 170 0,035 :0,035 :- 0,60 0,45 355 5102680 : 470a630 : 12 13 14 15 16 20
EN 10130

Classes de ago disponiveis no seguinte estado de superficie:

LLaminado a Frio.

Classe Caracteristicas Quimicas Caracteristicas Mecanicas
Aco : i
- Espessuras nominais ‘R, (MPa)? ‘R, (MPa) Ay ° C Ty de) "Ny 9
% por massa max. % min. min.
c  Mn P s ‘
% % ‘% %
i max. i max. : max. : max.
DCO1 :012 £ 0,60 1 0,045 1 0,045 1 -/280 ¥ § 270-410 128 P- P-
DCO03 0,10 0,45 0,035 0,035 -/240 ® 270-370 34 13 -

9 Os valores do limite de elasticidade sdo o limite convencional de proporcionalidade a 0,2% para os produtos que néo apresentem um efeito de
alongamento e o limite inferior de alongamento (ReL) para os outros. Nos casos em que a espessura é inferior ou igual a 0,7 mm, mas superior
a 0,5mm, o valor mdximo do limite de elasticidade é aumentado de 20 N/mm?2. Para espessuras iguais ou inferiores a 0,5mm, o valor mdximo
do limite de elasticidade é aumentado de 40 MPa.

b Por necessidades de cdlculo, o limite inferor Re para classes DCO1, DCO3; DCO4 e DCO5 pode ser igual a 140 MPa.

9 Nos casos em que a espessura € inferior ou igual a 0,7mm, mas superior a 0,5mm, o valor minimo de alongamneto apés rotura é diminuido de 2
unidades. Para as espessuras iguais ou inferiores a 0,5 mm., o valor minimo do alongamento apds rotura é diminuido de 4 unidades.

9 Os valores de r90 e de n90 sé sdo aplicdveis a espessuras superiores ou iguais a 0,5mm.

¢ Nos casos em que a espessura € superior a 2mm, o valor r90 é diminuido de 0,2.



EN 10346

Classes de ago disponiveis no seguinte estado de superficie:

Galvanizado.

 Caracteristicas Quimicas

Classe Acabamento  Caracteristicas Mecanicas
Aco H ; ; :
Espessuras nominais Simbolos ‘R SR F Ay
% por massa Revestimento ((MPa) (MPa)  min.
: %
C isi Mn P is  iTi AL, iNb '
% L% L% L% L% : : D%
H max. : max.  max. i max. i max. i ma i i
DX51D | +Z+ZF+ZA+ZMA+AZ+AS | 018 050 120 012 0045 030 - . AZAZFAZAHIMAAZAAS | - © 270-500 | 22
DX52D | 4Z4ZFHZASZMAAZAAS S 012 050 060 010 0045 030 - - AZAZFAZAAZMAAZAAS ;3_ ©270-420 | 26
DX53D {4ZHAZFAZAAIMAAZAAS 1012 050 (060 010 0045 030 - - {4ZAZFAZAHIMAAZHAS | 140-260 | 270-380 | 30
DX54D HZAZFHZAHIMAAZAAS (012 050 060 (010 0045 i030 - - +Z+ZA 120-220  260-350 : 36
+ZFHZM 120-220 ; 260-350 ; 34
+AZ 120-220 | 260-350 : 36
+AS 120-220 : 260-350 : 34
DX55D +AS 012 050 :060 :010 :0045 ;030 - - +AS 140-240 { 270-370 : 30
DX56D +ZAZFHZAAIMAAZAAS (012 050 (060 (010 0045 i030 - - +Z+ZA 120-180 : 260-350 : 39
+ZFHZM 120-180 ; 260-350 ; 37
AZ+AS 120-180 : 260-350 : 39
DX57D HZAZFHZAAIMAAS 012 (050 060 (010 {0045 {030 - - +ZAZA 120-170  260-350 : 41
+ZFHZM 120-170 i 260-350 : 39
+AS 120-170 | 260-350 : 41
R R A
i min. i min. i min.
S$220GD +Z+ZF+ZA+ZM+AZ, 0,20 0,60 1,70 0,10 0,045 : - - - +Z+ZF+ZAA+IM+AZ; 220 300 20
$250GD +ZAZFAZAFIMAAZHAS 020 060 (170 010 0045 - - - HZAZFAZAAIMAAZHAS | 250 330 19
$280GD HZAZFAZAAIMAAZAAS 020 (060 170 (010 0045 i- - - +ZAZFAZAFIMAAZHAS | 280 360 18
S320GD +Z+ZF+ZA+IM+AZ+AS 0,20 0,60 1,70 0,10 0,045 : - - - +Z+IFAZAF+IMAAZA+AS 320 390 17
$350GD +ZAZFAZAHZMAAZHAS 020 060 (170 010 0045 - - - +ZAZFAZAAIMAAZAAS | 350 420 16
S390GD HZAZFHZAAHIMAAZ; 020 (060 170 010 0045 - - - HZAZFHZAHIMAAZ; 390 460 16
S4206D +ZAZFHZAAHIMAAZ; 020 (060 170 010 0045 - - - +ZAZFHZAHIMAAZ; 420 480 15
S450GD +ZAZFAZAAIMAAZ; 020 060 (1,70 010 (0045 :- - - +ZAZFAZAAIMAAZ,; 450 510 14
S550GD | +Z+ZFHZAHZMAAZ; 020 (060 :170 010 ;0045 : - - - CAZAZFAZAAIMAAZ, {550 : 560 -
! ! iy
: Rpoz H R, H mai;.
HX180YD | +Z+4ZF+ZA+ZMAAZAAS 1 001 030 070 006 0025 012 001 :009 :+Z+ZF+ZA+ZMAAZHAS | 180-240 | 330-390 : 34
HX220YD | +ZA+ZF+ZA+ZM+AZ+AS £ 001 030 090 008 0025 i012 (001 009 220-280 | 340-420 : 32
HX260YD | +Z+ZF:+ZA+ZM+AZ+AS £ 001 030 {160 (010 $0025 {012 {001 009 260-320 | 380-440 : 30
HX260LAD | +Z+ZFHZA+ZMAAZAAS 011 050 100 :003 0025 015 0015 :0,09 260-330 : 350-430 : 26
HX300YD | +Z+ZF+ZA+ZMA+AZ+AS (0015 030 160 010 0025 012 001 :009 300-360 i 390-470 : 27
HX300LAD | +Z4+ZF:+ZA+ZM+AZ+AS £ 012 (050 {140 003 0025 i015 :0015 0,09 300-380 : 380-480 : 23
HX340LAD | +Z+ZFH+ZA+ZMAAZAAS 012 050 140 $003 (0025 015 0015 :0,10 340-420 | 410-510 @ 21
HX380LAD | +Z+ZF+ZA+ZMA+AZ+AS 012 050 150 :003 0025 015 0015 :0,10 380-480 | 440-560 : 19
HX420LAD | +Z+ZF+ZA+ZM+AZ+AS £ 012 (050 {160 003 0025 015 0015 010 420-520 | 470-590 : 17
HX460LAD | +Z+ZF+ZA+ZMAAZAAS (015 050 170 $003 0025 015 0015 :0,10 460-560 : 500-640 : 15
HX500LAD i +Z+ZF+ZA+ZM+AZ+AS (015 050 {170 003 0025 {015 0015 0,10 : 500-620 | 530-690 : 13

“ Por acordo no ato da consulta e encomenda, o teor de Ti para as classes de ago mencionadas

neste quadro pode ser reduzido para <0,05%, significando que a classe de ago é néo ligada.



CONDICOES DE FORNECIMENTO

GALVANIZACAO POR IMERSAO
Possibilidade de fornecimento de tubos galvanizados por imersédo a
quente, de acordo com a norma EN 10240 A.1/ A.2 ou com a ISO 1461,

conferindo maior protegéo contra a corrosao.

PROTECAO DA SUPERFICIE
Os tubos poderdo ser oleados para sua protecdo, durante o seu aprovi-

sionamento.

TOLERANCIAS ESPECIAIS
As tolerancias especiais devem ser solicitadas no ato de consulta/en-

comenda.

AREAS DE APLICACAO

INDUSTRIA

CONSTRUCAO

AGRICULTURA

SOLDADURA
Possibilidade de remocé&o do cordao interno de soldadura. Na encomen-
da e ou consulta, poder-se-a definir um valor objetivo para a posigao do

corddo de soldadura mais respetiva tolerancia.

CORTE LONGITUDINAL
Capacidade de produgao e fornecimento de tubos, com tolerancias es-
pecificas, determinadas durante a operagao tecnoldgica de corte longi-

tudinal.

ACONDICIONAMENTO E ETIQUETAGEM

O material é disponibilizado em atados geométricos cintados com ban-
das de aco (formato hexagonal, quadrado e/ou retangular), para maior
otimizacao de espaco, facil manuseamento e eficaz etiquetagem, garan-

tindo a identificagao e rastreabilidade de produto.

ENERGIA ENGENHARIA

E ARQUITETURA
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TUBOS PARA CONDUCAO DE AGUA
E OUTROS LIQUIDOS

EN 10224

Alguns projetos exigem especificacdes particulares pelo seu

campo de aplicacao.

No ambito do transporte de liquidos, incluindo o transporte de
agua para consumo humano, a norma EN 10224 permite uma
variedade de solugBes dinamicas de acordo com as necessidades

especificas do projeto.

GAMA DIMENSIONAL

Os tubos para conducdo de dgua e outros liquidos possuem
multiplas possibilidades de aplicagdo em ambiente industrial,
domiciliario ou até hospitalar, como previsto no Mandato Europeu

relativo aos produtos de construcao.



CARACTERISTICAS DIMENSIONAIS

D

Dimensoes exteriores
(D)

9<219,1

+1% ¢/ min. £ 0,5mm

9>219,1
+0,75%

Comprimento exato
L)

Comprimento L (mm) : Tolerancia (mm)

2000 < L < 6000 © 4 10mm

6000 < L <12000 :+15mm

L >12000 : Segundo acordo

Espessura da parede

M

s
e

T <3,0mm: 0,3mm

T>30mm: £10%

Rectitude

Ovalizacao

0,20% do comprimento total

Massa linear

Segundo EN 10220



TABELA DIMENSIONAL

Tubos Circulares
EN 10244

] Espessura Peso Tubos Peso Seccao I - Momento W - Momento i- Raio
: (mm) - (Kg/m) : por Atado : por Atado : (cm?) : de Inércia : : de Giragado
: : : : (Kg) - (cm) “(em)

16 f150 {0,536 469 £ 1508 {0,683 {0,182 £ 0,515

16 £2,00 {0,691 {1944 £ 0,880 £0220 {0,500

172 {150 {0,581 i 1384 £ 0,740 £0230 {0,558

172 180 {0,684 £100 {410 0871 {0262 {0,548

172 £2,00 £ 0,750 i1787 {0,955 {0281 326 {0,542

19 {150 {0,647 {1285 £ 0,825 {0318 {0621

19 £2,00 {0,838 {1664 i1,068 {0391 £ 0,605

20 {150 {0,684 {331 i 1358 i 0872 {0375 £ 0,656

20 {200 i 0,888 i 1764 1131 {0,464 £ 0,640

213 {150 £0,732 {1454 £ 0933 £ 0,460 {0,702

213 20 £ 0,952 i 1891 1213 0571 £ 0,686

213 {25 {1,159 {2302 1477 {0,664 {0671

22 15 £ 0,758 £ 1505 £ 0,966 {0510 io,727

22 20 {0,986 i 1958 i1,257 {0,635 577 fo711

235 i15 {0,814 {1324 i1,087 {0,630 £ 0,780

235 20 £ 1,060 {1724 £1,351 i 0,787 {0,763

25 {15 {0,869 {1413 i1107 {0,768 £ 0833

25 20 11134 i 1844 £1,445 £ 0,963 {0816

25 23 {1288 { 2094 £ 1,640 {1,067 i 0,807

25 {26 £1,436 fo71 £ 2335 £1,830 1163 i 0,797

25 29 §1,581 i 2571 i 2,013 £1,250 000 ‘0788

26,9 ‘15 :0,940 fo71 : 1528 1,197 : 0,969 0,720 0,900



Tubos Circulares
EN 10244

7] : Espessura : Peso : Tubos : Peso : Secgdo :1-Momento : W-Momento : i-Raio
: (mm) : (Kg/m) : por Atado : por Atado : (em?) : de Inércia : de Flexdo : de Giragéo
: : : : (Kg) :  (cm¥) : Elastico : (cm)
: : : : (em’) :

26,9 2,0 1,228 271 1997 1,565 1,220 0,907 0,883
26,9 2,3 1,395 271 2268 1,778 1,356 1,008 0,874
26,9 2,5 1,504 271 2446 1,916 1,441 1,071 0,867
26,9 2,6 1,558 271 2533 1,985 1,482 1102 0,864
26,9 29 1,716 271 2790 2,187 1,597 1,188 0,855
26,9 30 1,768 271 2875 2,253 1,634 1,215 0,852
30 15 1,054 217 1372 1,343 1,367 0912 1,009
30 2,0 1,381 217 1798 1,759 1,733 1155 0,992
30 2,3 1571 217 2045 2,002 1,933 1,289 0,983
30 2,6 1,757 217 2288 2,238 2,119 1,413 0973
30 2,9 1,938 217 2523 2,469 2,293 1,528 0,964
30,0 3,0 1,998 217 2601 2,545 2,347 1,565 0,960
318 15 1121 217 1460 1,428 1,643 1,033 1,073
318 2,0 1,470 217 1914 1,872 2,088 1,313 1,056
318 23 1673 217 2178 2,132 2,333 1,467 1,046
318 2,6 1,872 217 2437 2,385 2,562 1611 1,036
318 29 2,067 217 2691 2,633 2,777 1,746 1,027
32 15 1128 217 1469 1,437 1675 1,047 1,080
32 2,0 1,480 217 1927 1,885 2,130 1,331 1,063
32 2,3 1,685 217 2194 2,146 2,380 1,488 1,053
32 2,6 1,885 217 2454 2,401 2,615 1634 1,044
32 29 2,081 217 2709 2,651 2,834 1771 1,034
33,7 15 1101 127 908 1,517 1971 1170 1,140
337 2,0 1,564 127 1192 1,992 2,512 1,491 1123
337 2,3 1,781 127 1357 2,269 2,811 1,668 1113
33,7 2,5 1,924 127 1466 2,450 3,001 1,781 1107
337 2,6 1,994 127 1519 2,540 3,093 1,835 1103
337 3,0 2,271 127 1731 2,893 3,441 2,042 1,091
337 3,2 2,407 127 1834 3,066 3,605 2,139 1,084
337 3,6 2,672 127 2036 3,404 3,910 2,321 1,072
33,7 4 2,930 127 2233 3,732 4,190 2,487 1,060
35 15 1,239 169 1256 1,579 2,219 1,268 1,186
35 2,0 1,628 169 1651 2,073 2,833 1619 1,169
35 2,3 1,855 169 1881 2,363 3,174 1814 1,159
35 2,6 2,077 169 2106 2,646 3,485 1,997 1,149
35 2,9 2,296 169 2328 2,925 3,798 2,170 1,140
35 32 2,510 169 2545 3,197 4,082 2,333 1,130
35 3,6 2,788 169 2827 3,551 4,434 2,534 1117

35 A i 3,058 169 i 3101 : 3,896 : 4,757 12,719 :1,105



Tubos Circulares

EN 10244

Espessura
: (mm)

Peso
 (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Seccgao
i em?)

- 1-Momento
: de Inércia
- (em)

: W - Momento

i-Raio
: de Giragédo
i (em)

38
38
38
38
38
38
38
38
40
40
40
40
40
40,0
40
40
40
42
42
42
42
42
42
42
42
42
424
424
424

42,4

445
445
445

445

§L5
%ZO
225
E&Z

(36

§L5
%ZO
gZﬁ
%29
%30
%32
%36
%40
§L5
§23
%25
ESD
;36
%40
%15
EZD
%23
%25
%25
%30
ESB
%15
EZD

(26

§L350
;1]76
22025
22270
22510
52746
%3054
%&354
§L424
51874
§2J38
52398
22853
%2]37
52804
%3232
%3551
§L498
§L973
52252
§2A35
%2526
52885
23062
%&409
%3749
§L513
§L993
%2275
22460
%2552
%2915
%3094
% 3,445
% 3,788
%1591
%2098
% 2,394

: 2,687

a1

a1

21029
21353
%1543
51730
%1913
52092
%2327
%2556
%1085
%1428
%1629
§1827
%2022
%2086
%2213
%2463
%2706
%818
%1077
51230
%1330
% 1379
g 1575
%1672
%1861
52047
%826
%1088
%1242
%1343
%1393
% 1592
%1689
% 1881
% 2068
%869
% 1144
;1307

: 1467

;1]20
22262
22580
22892
%3198
;&498
%3891
%4273
§1814
%2388
%2]24
§3055
;3380
;3487
23700
%4117
;4524
%LQOQ
%2513
§2869
%3102
%3218
§3676
;3301
%4343
24]75
%1827
;2538
;2897
;3&34
%3251
%3]13
;3841
§4388
;4825
;2026
;2670
%3049

: 3422

22869
§3ﬁ76
%4127
24554
%4858
%5341
%5818
%6259
%&367
%4322
%4858
%5387
%5851
26007
%6310
%&885
52419
%3918
%5039
%5670
§6B75
%6272
EZOBO
21390
%8075
%8]15
% 4,036
%5192
%5843
%6261
% 6,464
% 7247
% 7,620
§8329
%8891
%4&89
§6D43
%6808

: 7540

710

866

,700

893

987

519

845

150

904

449

756

594

,241

107

,060

: 3,389

§L292
%1275
§L265
§L255
§L245
§L236
§L223
%1210
§L362
§L345
§L335
§L325
§L316
§L312
§L306
% 1,293
% 1,281
§L433
§L416
§L406
21399
%1396
§L383
%1376
§L364
g 1,351
% 1,447
% 1,430
% 1,420
% 1,413
% 1,410
51397
%1391
g 1,378
% 1,365
%1521
%1504
% 1,494

: 1,484



Tubos Circulares
EN 10244

7] : Espessura : Peso : Tubos : Peso : Secgdo :1-Momento : W-Momento : i-Raio
: (mm) : (Kg/m) : por Atado : por Atado : (em?) : de Inércia : de Flexdo : de Giragéo
: : : : (Kg) :  (cm¥) : Elastico : (cm)
: : : : (em’) :

44,5 2,9 2,975 91 1624 3,790 8,238 3,703 L474
44,5 32 3,259 91 1779 4,152 8,906 4,002 1,465
44,5 3,6 3,631 91 1983 4,626 9,747 4,381 1,452
44,5 4,0 3,985 91 2181 5,089 10,537 4,736 1,439
45 15 1,609 91 879 2,050 4,854 2,158 1,539
45 2,0 2,121 91 1158 2,702 6,258 2,781 1,522
45 2,3 2,422 91 1322 3,085 7,052 3,134 1,512
45 2,6 2,719 91 1485 3,463 7,812 3,472 1,502
45 2,9 3,011 91 1644 3,836 8,538 3,795 1,492
45,0 3,0 3,107 91 1696 3,958 8,773 3,899 1,489
45,0 3,2 3,299 91 1801 4,202 9,232 4,103 1,482
45,0 3,6 3,676 91 2007 4,682 10,107 4,492 1,469
45,0 4,0 4,044 91 2208 5152 10,929 4,857 1,456
48,3 15 1,731 91 945 2,205 6,044 2,503 1,655
48,3 2,0 2,284 91 1247 2,909 7,810 3,234 1,638
48,3 2,3 2,609 91 1425 3,324 8,813 3,649 1,628
48,3 2,5 2,824 91 1542 3,597 9,460 3,917 1,622
48,3 2,6 2,930 91 1600 3,733 9,777 4,048 1,618
48,3 29 3,247 91 1773 4,136 10,700 4,431 1,608
48,3 3,0 3,351 91 1830 4,269 11,000 4,555 1,605
48,3 3,2 3,559 91 1943 4,534 11,586 4,797 1,599
48,3 3,6 3,969 91 2167 5,055 12,708 5,262 1,586
48,3 4,0 4,370 91 2386 5,567 13,768 5701 1,573
48,3 4,5 4,861 91 2654 6,192 15,006 6,214 1,557
48,3 50 5,339 91 2915 6,802 16,153 6,689 1,541
50,0 15 1,794 91 980 2,286 6,727 2,601 1,716
50,0 2,0 2,368 91 1293 3,016 8,701 3,480 1,699
50,0 23 2,706 91 1477 3,447 9,825 3,930 1,688
50,0 2,6 3,039 91 1659 3,872 10,906 4,362 1678
50,0 29 3,369 91 1839 4,291 11,944 4,778 1,668
50,0 3,0 3,477 91 1898 4,430 12,281 4,912 1,665
50,0 3,2 3,693 91 2016 4,705 12,941 5176 1,658
50,0 3,6 4,119 91 2249 5,248 14,208 5,683 1,645
50,0 4,0 4,538 91 2478 5,781 15,405 6,162 1,632
50,8 15 1,824 91 996 2,323 7,065 2,781 1744
50,8 2,0 2,407 91 1314 3,066 9,143 3,600 1727
50,8 2,3 2,751 91 1502 3,504 10,327 4,066 1717
50,8 2,6 3,091 91 1688 3,937 11,467 4,514 1,707

50,8 129 : 3,426 a1 i 1871 {4,364 : 12,562 {4946 £1,697



Tubos Circulares
EN 10244

' W -Momento i- Raio
: de Giragao
i (em)

"] | Espessura ‘ Peso  Tubos ‘ Peso  Secg@o 1-Momento
¢ (mm) : (Kg/m) : por Atado : por Atado ¢ (em?) : de Inércia
H H H i (Kg) - (emf)

508 f32 £3756 2051 {4,785 {13614 £1,687

50,8 {36 {4,190 i 2088 {5338 £14,952 {1674

50,8 {40 L4617 i 2521 {5,881 {16,219 {1,661

50,8 {45 {5138 i 2805 { 6,546 {17,705 i 1645

50,8 {50 i 5647 i 3083 §7194 £19,088 i1629

50,8 {60 £ 6,629 i 3619 {8,445 § 21,566 490 i1,598

55,0 ‘15 i1979 i724 2521 {9,027 283 §1,892

55,0 20 {2614 {957 £ 3,330 {11,709

258 i1875

55,0 23 {2,989 £ 1094 i 3,808 £13,245 {1,865

55,0 {26 £ 3,360 £1230 { 4,280 §14,726 £1,855

55,0 29 3726 {1364 {4747 i 16,155 875 §1,845

55,0 {30 {3,847 i 1408 {4,901 £ 16,620 044 {1,842

55,0 32 i 4,088 {1496 {5208 {17533

376 1835

55,0 {36 { 4,563 P61 {1670 {5813 £19,292 1,822

55,0 {40 {5,031 i 1841 £ 6,409 £ 20965 £ 1,809

57,0 i15 {2,053 i 61 {751 {2615 {10077 £1963

57,0 20 {2713 i 993 { 3,456 {13,084 £1946

57,0 23 i3103 {1136 {3,952 £ 14,809

£1936

570 26 i 3,488 i 1277 {4,443 £16,475 1926

570 29 i 3,869 {1416 {4,929 i 18,084 1915

57,0 {30 {3995 {1462 i 5,089 i 18,608 11912

57,0 032 {4,246

{1554 { 5,409 {19,638 £ 1,905

570 {36 {4741 {1735 £ 6,039 {21,625 §1,892

57,0 40 {5,208 {1913 { 6,660 {23519 i1879

60,3 15 {2175 i 796 f2771 i11,983 {2,080

60,3 20 {2,876 £ 1053 {3663 {15,581 i 2,062

60,3 23 {3290 {1204 {4191 £ 17,650 {2,052

60,3 {25 { 3,564 {1304 {4,540 {18993 {2,045

60,3 {26 i 3700 i 1354 {4,713 { 19,654 {2,042

60,3 {29 {4,105 {1502 {5,229 {21,592 {2,032

60,3 30 {4,239 i 1551 { 5,400 §22225 {2,029

60,3 32 { 4,506 {1649 { 5,740 i 23,468 £ 2,022

60,3 {36 { 5,034 {1842 {6,413 { 25,874 £ 2,009

60,3 40 | 5,554 i 2033 {7075 {28173 {1,996

60,3 i 45 i 6,193 { 2267 i 7,889 {30,902 {1,979

60,3 {50 i 6,819 { 2496 i 8,687 i 33477 {1,963

60,3 80 i 8,035 i 2941 £ 10,235 { 38,184 i 1,931

60,3 63 £ 8,390 i 61 {3071 {10,688 {39,487 {1,922

60,3 180 :10,318 i 61 i 3776 13144 {45,994 : 15,255 11,871



Tubos Circulares
EN 10244

7] : Espessura : Peso : Tubos : Peso : Secgdo :1-Momento : W-Momento : i-Raio
: (mm) : (Kg/m) : por Atado : por Atado : (em?) : de Inércia : de Flexdo : de Giragéo
: : : : (Kg) :  (cm¥) : Elastico : (cm)
: : : : (em’) :

63,5 15 2,294 37 509 2,922 14,047 4,424 2,193
63,5 2,0 3,033 37 673 3,864 18,288 5,760 2,176
63,5 2,3 3,471 37 771 4,422 20,733 6,530 2,165
63,5 2,6 3,905 37 867 4,974 23,103 7277 2,155
63,5 29 4,334 37 962 5,521 25,402 8,001 2,145
63,5 32 4,759 37 1056 6,062 27,630 8,702 2,135
63,5 3,6 5,318 37 1181 6,775 30,494 9,604 2,122
63,5 4,0 5,869 37 1303 7477 33,238 10,469 2,108
63,5 4,5 6,548 37 1454 8,341 36,505 11,498 2,092
63,5 50 7213 37 1601 9,189 39,697 12,471 2,076
63,5 6,0 8,508 37 1889 10,838 45,281 14,262 2,044
63,5 6,3 8,887 37 1973 11,321 46,862 14,760 2,035
63,5 8,0 10,950 37 2431 13,949 54,823 17,267 1,983
65,0 15 2,349 37 521 2,992 15,091 4,643 2,246
65,0 2,0 3,107 37 690 3,958 19,658 6,049 2,229
65,0 2,3 3,556 37 789 4,530 22,293 6,859 2,218
65,0 2,6 4,001 37 888 5,097 24,851 7,646 2,208
65,0 29 4,441 37 986 5,658 27,332 8,410 2,198
65,0 32 4,877 37 1083 6,213 29,740 9,151 2,188
65,0 3,6 5,451 37 1210 6,944 32,837 10,104 2,175
65,0 4,0 6,017 37 1336 7,665 35,807 11,018 2,161
65,0 4,5 6,714 37 1491 8,553 39,349 12,107 2,145
65,0 50 7,398 37 1642 9,425 42,706 13,140 2,129
65,0 6,0 8,730 37 1938 11121 48,892 15,044 2,097
65,0 6,3 9,120 37 2025 11,618 50,616 15,574 2,087
65,0 8,0 11,246 37 2497 14,326 59,326 18,254 2,035
70,0 15 2,534 37 563 3,228 18,942 5,412 2,422
70,0 2,0 3,354 37 745 4,273 24,717 7,062 2,405
70,0 2,3 3,840 37 852 4,892 28,058 8,017 2,395
70,0 2,6 4,322 37 959 5,505 31,308 8,945 2,385
70,0 29 4,799 37 1065 6,113 34,470 9,848 2,375
70,0 3,0 4,957 37 1100 6,315 35,504 10,144 2,371
70,0 3,2 5,272 37 1170 6,715 37,543 10,727 2,364
70,0 3,6 5,895 37 1309 7,510 41,509 11,860 2,351
70,0 4,0 6,511 37 1445 8,294 45,326 12,950 2,338
70,0 4,5 7,269 37 1614 9,260 49,893 14,255 2,321
70,0 50 8,015 37 1779 10,210 54,242 15,498 2,305
70,0 6,0 9,470 37 2102 12,064 62,309 17,803 2,273

70,0 16,3 : 9,897 a7 i 0197 :12,608 : 64,572 : 18,449 : 2,263



Tubos Circulares

EN 10244

Espessura
: (mm)

Peso
 (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Seccgao
“(em?)

- 1-Momento
: de Inércia
- (em)

: W - Momento

i-Raio
: de Giragédo
i (em)

80
80
80
80
80
80,0
80,0
80,0
80,0
82,5
82,5
82,5
82,5
82,5

82,5

8,0
15
23
2,6
2,9
3,0
3,2
3,6
4,5
50
6,0

i63
15

2
2,6
29
3,0
32
36
15
2,3
2,6
3,2
36
15
23
2,6

£30

12,232
2,760
3,655
4,186
4,538
4,713
5,235
5,408
5,753
6,437
7112
7946
8,767
10,373
10,845
13,436
2,904
3,847
4,407
4,963
5,514
5,697
6,061
6,783
7497
2,996
3,971
4,549
5123
5,693
6,258
7,005
7744
3,015
3,995
4,577
5155
5,729

: 5919

P37

%2716
%613
%811
2929
%1007
§1046
;1162
%1201
§1277
%1429
%1579
§1784
%1946
%2303
%2408
%2983
2645
%854
;978
%1102
% 1224
% 1265
§1346
%1506
%1664
2665
;882
%1010
% 1137
%1264
% 1389
% 1555
% 1719
gBBQ
%887
% 1016
% 1144
% 1272

1314

15,582
3,515
4,656
5,333
5,781
6,004
6,669
6,890
7,329
8,200
9,060
10,122
11,168
13,214
13,815
17,115
3,689
4,901
5,614
6,322
7,024
7,257
7721
8,641
9,550
3,817
5,058
5,795
6,526
7252
7972
8,923
9,865
3,841
5,089
5831
6,567
7,298

{7540

76,120
24,465
31,979
36,339
39,186
40,592
44,738
46,096
48,779
54,006
59,055
65,121
70,922
81,759
84,818
100,587
28,505
37,296
42,406
47,396
52,268
53,866
57,023
63,184
69,145
31,315
40,996
46,630
52,135
57,514
62,768
69,582
76,182
31,899
41,765
47,507
53,120
58,604

: 60,403

2,210
2,638
2,621
2,610
2,604
2,600
2,590
2,587
2,580
2,566
2,553
2,536
2,520
2,487
2,478
2,424
2,776
2,759
2,748
2,738
2,728
2,724
2,718
2,704
2,691
2,864
2,847
2,837
2,826
2,816
2,806
2,792
2,779
2,882
2,865
2,854
2,844
2,834

:2,830



Tubos Circulares

EN 10244

Espessura
 (mm)

Peso
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
 (Kg)

Secgao
“(cm?)

- 1-Momento
: de Inércia
- (om?)

: W - Momento
: de Flexdo

: Elastico

: (cm?)

i-Raio
: de Giragéo
i (em)

83,0
83,0
83,0
83,0
88,9
88,9
88,9
88,9
88,9

88,9

90,0
90,0
95,0
95,0
95,0
95,0

95,0

100,0
100,0
100,0
100,0
100,0
100,0
100,0
100,0

100,0

3,2
36
4,0
2,0
2,3
2,5
2,6
2,9
3,0
3,2
3,6
45
50
6,0

(63

3.0
4,0
2,0
29
3,0
3,2
3,6
15
2,0
2,6
30
32
36

S 40

6,298
7,049
7,793
7,793
3,233
4,286
4,912
5,327
5,534
6,151
6,355
6,763
7,573
8,375
9,366
10,346
12,267
12,833
15,961
6,437
8,484
3,459
4,587
5,258
5925
6,587
6,807
7,245
8,115
8,977
3,644
4,834
5,542
6,245
6,944
7176
7,639
8,559

: 9,470

;37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
37
19
19
19
19

19

21398
21565
%1730
§l730
%718
5951
;1090
%1183
§1229
%1366
%1411
§1501
%1681
%1859
;2079
;2297
% 2723
;2849
%3543
;1429
;1883
%768
% 1018
%1167
% 1315
21462
% 1511
;1608
;1802
;1993
% 415
% 551
%632
% 712
% 792
% 818
% 871
%976

: 1080

8,022
8,980
9,927
9,927
4,119
5,460
6,257
6,786
7,049
7,835
8,096
8,616
9,647
10,669
11,932
13,179
15,626
16,348
20,332
8,200
10,807
4,408
5,843
6,698
7547
8,391
8,671
9,229
10,337
11,435
4,642
6,158
7,058
7,956
8,846
9,142
9,731
10,903

: 12,064

63,961
70,911
77,645
77,645
39,338
51,568
58,701
63,373
65,684
72,518
74,764
79,206
87,899
96,340
106,545
116,374
134,941
140,236
167,966
77,670
100,128
48,161
63,203
71,994
80,611
89,057
91,835
97,334
108,112
118,599
56,307
73,952
84,278
94,410
104,352
107,625
114,106
126,823

:139,215

15,412
17,087
18,710
18,710
8,850

11,601
13,206
14,257
14,777
16,315
16,820
17,819
19,775
21,674
23,970
26,181
30,358
31,549
37,788
17,260
22,251
10,139
13,306
15,157
16,971
18,749
19,334
20,491
22,760
24,968
11,261
14,790
16,856
18,882
20,870
21,525
22,821
25,365

: 27,843

2,824
2,810
2,797
2,797
3,091
3,073
3,063
3,056
3,053
3,042
3,039
3,032
3,018
3,005
2,988
2,972
2,939
2,929
2,874
3,078
3,044
3,306
3,289
3,278
3,268
3,258
3,254
3,248
3,234
3,220
3,483
3,466
3,455
3,445
3,435
3,431
3,424
3,411

:3397



Tubos Circulares

EN 10244

Espessura
: (mm)

Peso
 (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Seccgao
“(em?)

- 1-Momento
: de Inércia
- (em)

: W - Momento

i-Raio
: de Giragédo
i (em)

100,0
100,0
100,0
100,0
100,0
100,0
101,6
101,6
101,6
101,6
1016
1016
101,6
101,6
101,6
101,6
101,6
101,6
101,6
101,6
101,6
108,0
108,0
108,0
108,0
108,0
108,0
108,0
108,0
108,0
108,0
108,0
108,0
108,0
114,3
1143
114,3
114,3

114,3

4,5
50
6,0
6,3
8,0
15
2,3
2,5
29
3,0
3,6
4,5
50
6,0
6,3
8,0
2,3
3,0
3,6
4,0
50
6,0
6,3
8,0
23
2,5

i29

10,598
11,714
13,909
14,558
16,055
18,151
3,703
4,913
5,632
6,110
6,348
7,059
7,295
7,765
8,701
9,628
10,776
11912
14,146
14,807
18,467
5,228
5,995
6,758
7,517
7,768
8,270
9,269
10,259
11,486
12,701
15,083
15,801
19,729
5,539
6,353
6,893
7162

: 7,967

‘19

i19

21208
21335
;1586
21660
;1830
%2069
%422
;560
%642
%697
;724
§805
%832
;885
%992
%1098
;1228
%1358
% 1613
§1888
%2105
;596
%683
%770
%886
%943
%1057
% 1170
%1309
21448
% 1721
%1801
§2249
;631
% 724
%786
; 816

: 908

13,501
14,923
17,719
18,545
20,452
23,122
4,717
6,258
7175
7,783
8,086
8,992
9,293
9,892
11,084
12,265
13,727
15174
18,020
18,862
23,524
6,660
7,638
8,609
9,575
9,896
10,536
11,807
13,069
14,632
16,179
19,227
20,128
25,133
7,056
8,093
8,781
9,124

£10,149

154,257
168,812
196,499
204,446
222,362
246,482
59,095

77,632

88,485

95,609

99,138

109,593
113,035
119,854
133,237
146,284
162,129
177,469
206,677
215,067
259,501
93,575

106,713
119,624
132,311
136,491
144,777
161,057
176,955
196,297
215,062
250,906
261,232
316,170
111,267
126,948
137,259
142,373

: 157,546

3,380
3,363
3,330
3,320
3,297
3,265
3,539
3,522
3,512
3,505
3,501
3,481
3,488
3,481
3,467
3,454
3,437
3,420
3,387
3,377
3,321
3,748
3,738
3,728
3,717
3,714
3,707
3,693
3,680
3,663
3,646
3,612
3,603
3,547
3,971
3,961
3,954
3,950

: 3940



Tubos Circulares

EN 10244

Espessura
 (mm)

Peso
 (Kg/m)

Tubos
: por Atado

Peso
: por Atado
 (Kg)

Secgao
“(cm?)

- 1-Momento
: de Inércia
- (om?)

: W - Momento
: de Flexdo

: Elastico

: (cm?)

i-Raio
: de Giragéo
i (em)

114,3
114,3
114,3
114,3
114,3
1143
114,3
114,3
114,3
114,3
114,3
120,0
120,0
120,0
120,0
120,0
1200
120,0
120,0
1200
120,0
120,0
120,0
120,0
120,0
1250
125,0
125,0
125,0
125,0
125,0
125,0
125,0
125,0
1250
1250
1250
1270

1270

30
32
36
4,0
6,0
6,3
7.0
8,0
10,0
2,0
2,3
29
3,0
3,6
4,5
50

{60

3,0
3,2
3,6
4,5
50
6,0
6,3

i80

20

(23

8,234
8,768
9,828
10,881
12,185
13,478
16,025
16,780
18,523
20,972
25,722
5,820
6,676
7,528
8,375
8,656
9,217
10,334
11,443
12,818
14,180
16,868
17,665
22,097
27128
8,732
9,026
9,612
10,778
11,936
13,373
14,797
17,608
18,442
20,370
23,083
28,361
6,165

: 7073

f19

‘19

19
19
19
19
19
19
19
19
19
19
19
19
19
23
23
23
23
23
19
lO
%14

14

%939
21000
%1120
51240
%1389
%1536
%1827
%1913
§2112
%2391
%2932
5663
%761
%858
%955
%987
%1051
%1178
%1305
%1461
% 1617
%1923
52014
% 2519
;3093
21205
%1246
%1326
%1487
%1647
%1845
;2042
;2007
§2102
%2322
%2631
%1702
% 518

: 594

10,490
11,169
12,520
13,861
15,523
17,169
20,414
21,375
23,597
26,716
32,767
7414

8,505

9,589

10,669
11,027
11,742
13,165
14,577
16,328
18,064
21,488
22,504
28,149
34,558
11,124
11,498
12,245
13,730
15,205
17,035
18,850
22,431
23,493
25,950
29,405
36,128
7,854

£ 9,010

162,548
172,469
191,984
211,065
234,319
256,920
300,212
312,714
341,037
379,492
449,663
129,081
147,327
165,291
182,976
188,810
200,385
223170
245,477
272,685
299,188
350,048
364,765
443,623
527,002
207,420
214,054
227,223
253,163
278,580
309,627
339,881
398,066
414,929
453,241
505,514
601,762
153,437

£ 175,200

28,442
30,178
33,593
36,932
41,001
44,955
52,530
54,718
59,674
66,403
78,681
21,513
24,555
27,549
30,496
31,468
33,397
37195
40,913
45,449
49,865
58,341
60,794
73,937
87,834
33,187
34,249
36,356
40,506
44,573
49,540
54,381
63,691
66,389
72,519
80,882
96,282
24,163

: 27501

3,936
3,930
3,916
3,902
3,885
3,868
3,835
3,825
3,802
3,769
3,704
4,173
4,162
4,152
4,141
4,138
4,131
4,117
4,104
4,087
4,070
4,036
4,026
3,970
3,905
4,318
4,315
4,308
4,294
4,280
4,263
4,246
4,213
4,203
4,179
4,146
4,081
4,420

{4,410



Tubos Circulares

EN 10244

Espessura
: (mm)

Peso
 (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Seccgao
“(em?)

I - Momento . W - Momento
: de Inércia
- (em®)

i-Raio
: de Giragédo
i (em)

1270
1270
127,0
1270
1270
1270
1270
127,0
127,0
127,0
127,0
127,0
133,0
133,0
133,0
133,0
133,0
133,0
133,0
1330
1330
1330
133,0
139,7
139,7
139,7
139,7
139,7
1397
139,7
1397
1397
139,7
139,7
139,7
1413
1413
141,3

141,3

2,6
29
3,0
3,2
3,6
4,5
6,0

(63

30
3,2
3,6
4,0
4,5
6,0

(63

4,0
50
6,0
6,3
7,0
8,0

100

(36

S 40

7977

8,875

9,174

9,770

10,956
12,133
13,595
15,044
17,904
18,753
23,478
28,854
9,305

9,618

10,243
11,488
12,725
14,261
15,783
18,792
19,685
24,662
30,334
9,784

10114
13,386
15,004
16,610
19,783
20,726
22,908
25,983
31,986
37,791
39,212
9,898

10,898
12,225

: 13,544

13

113

%870
%746
%771
2821
%920
%1019
%1142
%1264
51504
%1575
%1972
52424
%1061
%1096
%1168
%1310
%1451
%1628
%1799
§2142
%2244
%2811
53458
%1115
%1153
21526
% 1710
%1894
%2255
;2363
% 2612
%2962
;3646
% 4308
% 4470
%772
%850

: 1056

10,161
11,306
11,687
12,446
13,956
15,457
17,318
19,164
22,808
23,889
29,908
36,757
11,853
12,252
13,049
14,635
16,211
18,166
20,106
23,939
25,077
31,416
38,642
12,463
12,884
17,053
19,113
21,159
25,202
26,403
29,182
33,100
40,746
48,142
49,951
12,609
13,883
15,574

: 17,254

196,646
217,776
224,750
238,595
265,875
292,613
325,287
357,140
418,441
436,218
531,801
633,547
250,903
258,966
274,978
306,550
337,525
375,417
412,403
483,716
504,432
616,106
735,581
291,683
301,090
392,859
437,203
480,541
564,260
588,621
644,136
720,289
861,894
989,993
1020,012
302,035
331,149

| 369,369

{406,911 : 57,595

4,399
4,389
4,385
4,378
4,365
4,351
4,334
4,317
4,283
4,273
4,217
4,152
4,601
4,597
4,581
4,577
4,563
4,546
4,529
4,495
4,485
4,428
4,363
4,838
4,834
4,800
4,783
4,766
4,732
4,722
4,698
4,665
4,599
4,535
4,519
4,894
4,884
4,870

{4,856



Tubos Circulares

EN 10244

Espessura
 (mm)

Peso
 (Kg/m)

Tubos
: por Atado

Peso
: por Atado
 (Kg)

Secgao
“(cm?)

- 1-Momento
: de Inércia
- (om?)

: W - Momento
: de Flexdo

: Elastico

: (cm?)

i-Raio
: de Giragéo
i (em)

1413
1413
1413
1413
141,3
1413
1413
141,3
152,0
152,0
152,0
152,0
152,0
152,0
152,0
152,0
152,0
152,0
152,0
152,0
152,0
1524
1524
152,4
152,4
152,4
152,4
1524
152,4
152,4
152,4
152,4
1524
152,4
159,0
159,0
159,0
159,0

158,0

4,5
50
6,0
6,3

i80

3,6
4,5
50
6,0
6,3
8,0
10,0
12,0
12,5
29
3,0
36
4,0
6,0

{63

30
40
{45

{50

15,182
16,807
20,020
20,975
26,299
32,381
38,265
39,705
10,663
11,024
11,743

13,175

14,600
16,369
18,126

21,603
22,637
28,410
35,019
41,431
43,003
10,692
11,053
11,774

13,211

14,639
16,413
18,176

21,663
22,699
28,489
35,118
41,550
43,127
11,164

11,542

15,290
17,146

: 18,989

213
13
13
13
13
13
13
13
13
13
13
13
13
13
13

113

21184
%1311
%1562
§1636
%2051
22526
%2985
%3097
%832
%860
%916
%1028
%1139
%1277
%1414
%1685
%1786
% 2216
%2731
23232
%3354
§834
%882
%918
%1030
%1142
% 1280
%1418
%1590
% 1771
% 2222
%2739
%3241
%3364
%871
%900
% 1193
%1337

: 1481

19,340
21,410
25,503
26,719
33,502
41,249
48,745
50,580
13,584
14,043
14,959
16,784
18,598
20,852
23,091
27,520
28,837
36,191
44,611
52,779
54,782
13,620
14,081
14,999
16,829
18,648
20,908
23,154
27,596
28,916
36,292
44,736
52,930
54,939
14,222
14,703
19,478
21,842

£ 24,190

452,898
497,853
584,733
610,023
746,796
894,059
1027,452
1058,739
377,620
389,867
414,209
462,295
509,591
567,613
624,430
734,518
766,638
940,970
1129,987
1302,580
1343,277
380,667
393,014
417,557
466,042
513,732
572,241
629,538
740,565
772,962
948,817
1139531
1313,722
1354,804
433,328
447,420
585,334
652,268

: 717,876

64,104
70,468
82,765
86,344
105,704
126,548
145,428
149,857
49,687
51,298
54,501
60,828
67,052
74,686
82,162
96,647
100,873
123,812
148,682
171,392
176,747
49,956
51,577
54,798
61,160
67,419
75,097
82,617
97,187
101,439
124,517
149,545
172,404
177,796
54,507
56,279
73,627
82,046

:90,299

4,839
4,822
4,788
4,778
4,721
4,656
4,501
4,575
5,272
5,269
5,262
5,248
5235
5217
5,200
5,166
5,156
5,099
5,033
4,968
4,952
5,287
5,283
5,276
5,262
5,249
5,231
5214
5,180
5,170
5113
5,047
4,982
4,966
5,520
5516
5,482
5,465

{5,448



Tubos Circulares

EN 10244

Espessura
: (mm)

Peso
 (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Seccgao
“(em?)

- 1-Momento
: de Inércia
- (emf)

: W - Momento

i-Raio
: de Giragédo
i (em)

159,0
159,0
158,0
159,0
158,0
1598,0
159,0
165,1
165,1
165,1
165,1
1651
165,1
1651
1651
165,1
1651
1651
165,1
168,3
168,3
168,3
168,3
168,3
168,3
168,3
168,3
168,3
1683
168,3
168,3
1778
1778
1778
1778
1778
1778
1778

1778

6,0
6,3
8,0
10,0
12,0
12,5
36
4,5
50
6,0
6,3

{80

29
3.0
4,5
50
6,0
6,3
8,0

{100

3,0
4,0
6,0
6,3

£ 70

22,639
23,725
26,240
29,791
36,746
43,503
45,161
11,600
12,777
14,338
15,892
17,823
19,742
23,542
24,672
30,995
38,250
45,308
47,042
11,829
12,230
16,208
18,178
20,136
24,015
25,170
27,845
31,626
39,039
46,255
48,028
12,509
12,932
17,145
19,232
21,308
25,421
26,646

£ 29,485

21358
21424
§1574
§l787
%2205
22610
;2710
;696
%767
;880
§1069
§1185
§1413
§l480
%1860
;2295
; 2718
;2823
2710
;734
;972
§1091
§1208
%1441
; 1510
;1671
;1898
;2342
; 2775
%2882
; 751
% 776
§1029
; 1154
; 1278
% 1525
%1599

1238

28,840
30,222
33,427
37,950
46,810
55,418
57,530
14,777
16,276
18,265
20,244
22,704
25,148
29,990
31,430
39,484
48,726
57,717
59,926
15,069
15,579
20,647
23,157
25,651
30,593
32,063
35,472
40,288
49,731
58,924
61,183
15,934
16,475
21,840
24,500
27,143
32,384
33,943

: 37,561

845,187
882,381
967,406
1084,671
1304,880
1506,876
1554,652
486,126
533,482
595,793
657,165
732,571
806,543
950,252
992,282
1221,246
1471,285
1701,479
1756,054
515,463
532,283
697,092
777,216
855,846
1008,695
1053,421
1155,788
1297,271
1563,984
1809,966
1868,353
609,462
629,410
825,086
920,367
1013,969
1196,217
1248,621

1371988

£106,313

10,991

$121,686

{ 140,565

£ 154329

5,414
5,403
5,380
5,346
5,280
5,215
5,198
5,736
5,725
5711
5698
5,680
5,663
5,629
5,619
5,562
5,495
5,430
5,413
5,849
5,845
5811
5,793
5,776
5,742
5,732
5,708
5,675
5,608
5,542
5,526
6,184
6,181
6,146
6,129
6,112
6,078
6,068

: 6,044



Tubos Circulares

EN 10244

Espessura
 (mm)

Peso
 (Kg/m)

Tubos
: por Atado

Peso
: por Atado
 (Kg)

Secgao
“(cm?)

- 1-Momento
: de Inércia
- (om?)

: W - Momento
: de Flexdo

: Elastico

: (cm?)

i-Raio
: de Giragéo
i (em)

1778
1778
1778
1778
1937
1937
1937
1937
1837
1937
1937
183,7
1837
1937
1937
193,7
200,0
200,0
200,0
200,0
200,0
200,0
200,0
200,0
200,0
200,0
200,0
2191
2191
219,1
2191
2191
2191
2191
219,1
2191
2191
219,1

2191

£80

3,0
4,0
50
6,0
6,3
70
8,0

100

29
3,0
4,5
50

{60

125
29
3,0
4,5
50
6,0
6,3

i80

33,500
41,382
49,087
50,957
13,646
14,108
18,713
20,997
23,268
21,774
29,116
32,230
36,637
45,303
53,772
55,858
14,096
14,575
19,335
21,696
24,045
28,706
33,318
37,880
46,857
55,636
57,800
15,462
15,988
21,219
23,816
26,400
31,532
33,062
36,615
41,648
51,567
61,289

63,688

‘10
‘10

‘10

21407
§1738
%2061
%2140
%573
%593
%788
%882
%977
;1167
%1223
21354
§1539
%1903
%2258
;2346
%848
;875
%1160
2911
;1010
%1206
%1399
§1591
%1968
;2337

{2428

2863
%1146
;1286
%1426
§1703
; 1785
% 1977
; 1749
;2166
%2574

: 2675

42,675
52,716
62,505
64,913
17,383
17,973
23,838
26,748
29,641
35,381
37,080
41,057
46,672
57,711
68,499
71,157
17,957
18,567
24,630
27,638
30,631
36,568
42,443
48,255
59,690
70,874
73,631
19,697
20,367
27,030
30,338
33,631
40,168
42,117
46,643
53,055
65,691
78,075

: 81,132

1541,437
1861,982
2158,055
2229,795
791,213

817,223

1072,791
1197,516
1320,232
1559,723
1630,046
1791,435
2 015,537
2 441,588
2 839,200
2934,312
872,191

900,908

1183,229
1321121
1 456,865
1721,994
1978,795
2227444
2700,984
3143,985
3250,122
1151,074
1189,129
1563,836
1747240
1928,043
2 281,947
2 386,139
2 625,746
2 959,633
3598,439
4199,882

: 4344580

173,390
209,447
242,863
250,821
81,695
84,380
110,768
123,646
136,317
161,045
168,306
184,970
208,109
252,100
293,154
302,975
87,219
90,091
118,323
132,112
145,686
172,199
197,879
222,744
270,098
314,399
325,012
105,073
108,547
142,751
159,492
175,997
208,302
217,813
239,685
270,163
328,475
383,376

: 396,584

6,010
5,943
5877
5,861
6,747
6,743
6,708
6,691
6,674
6,640
6,629
6,605
6,572
6,504
6,438
6,422
6,969
6,966
6,931
6,914
6,897
6,862
6,828
6,794
6,727
6,660
6,644
7,645
7,641
7,606
7,589
7572
7,537
7527
7,503
7,469
7,401
7,334

i 7318



Tubos Circulares

EN 10244

Espessura
: (mm)

Peso
 (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Seccgao
“(em?)

- 1-Momento
: de Inércia
- (emf)

: W - Momento

i- Raio
: de Giragédo
i (em)

2445
2445
2445
2445
2445
2445
2445
2445
2445
244,5
2445
273,0
273,0
273,0
2730
2730
273,0
2730
2730
273,0
273,0
285,0
285,0
285,0
285,0
285,0
285,0
285,0
285,0
285,0
3239
3239
3239
3239
3239
3239
3239
323,9

3239

3,6
4,5
50
6,0

063

12,5
4,0
6,0
6,3

i80

4,5
50
6,0
6,3
8,0

{100

4,0
50
6,0
6,3
8,0
10,0
12,0

{125

21,387
23,724
26,634
29,532
35,291
37,009
41,000
46,660
57,831
68,806
71,518
26,536
30,448
33,046
39,508
41,437
45,920
52,282
64,860
77,240
80,304
27,720
31,129
34,526
41,283
43,301
54,650
67,819
80,791
84,003
31,557
39,323
47,039
49,345
54,707
62,325
77,412
92,303

95,995

%898
%996
%1119
%1240
%1059
%1110
%1230
%1400
21388
%1651
;1716
21274
%913
%1586
§1896
%1243
%1102
%1255
%1557
21854
%1927
§665
%747
%829
%991
%1039
% 1312
;1628
%1939
;2016
%757
%944
% 1129
% 1184
% 1313
%1496
§1858
% 2215

2304

27,245
30,222
33,929
37,621
44,956
47,145
52,229
59,439
73,670
87,650
91,106
33,804
38,787
42,097
50,328
52,785
58,496
66,602
82,624
98,395
102,298
35,312
39,655
43,982
52,590
55,160
69,618
86,394
102,919
107,010
40,200
50,093
59,923
62,859
69,690
79,394
98,615
117,584

| 122,286

§2185673

2 698,582
3198,535
3 346,027
3685,750
4160,447
5073147
5938,344
6 147,418
3058,248
3493,758
3780,815
4 487,084
4695,823
5177,302
5851714
7154,093
8396,141
8 697,449
3 485,996
3901,061
4 311,640
5119,465
5358,376
6 682,689
8177,713
9606,548
9 953,649
5143165
6 369,425
7 572,467
7928,897
8752,588
9910,081

§12158,342

£1976832 £161,704

78,787

{2 443,761 {199,899

{ 359,261

76,026

| 468,961

73,875

| 611,922

50,747

{14319559 | 884,196

{14 846,530 : 916,735

8,518
8,504
8,487
8,469
8,435
8,425
8,401
8,366
8,298
8,231
8214
9,512
9,491
9,477
9,442
9,432
9,408
9,373
9,305
9,237
9,221
9,936
9,918
9,901
9,866
9,856
9,798
9,729
9,661
9,644
11,311
11,276
11,241
11,231
11,207
11,172
11,104
11,035

‘11,019




CLASSES DO AGO

Classe Caracteristicas Quimicas Caracteristicas Mecanicas
Aco
% por massa R, R, (MPa) A
Espessura %
(mm)
C Si Mn P S MPa <16 >16 L,=5685YS,
% % % % %
max max max. max max
L235 0,16 0,35 1,20 0,030 0,025 360-500 235 225 25
L275 0,20 0,40 1,40 0,030 0,025 430-570 275 265 21
L355 0,22 0,55 1,60 0,030 0,025 500-650 355 345 21

CONDIGOES DE FORNECIMENTO

ACONDICIONAMENTO PROTECAO DA SUPERFICIE

O material é disponibilizado em atados geométricos, cintados com ban- Durante o fabrico todos os tubos sdo revestidos por 6leo protetivo, de
das de aco, em formato hexagonal, quadrado e/ou retangular. Para faci- alto poder hidrofugante, de forma a proteger a superficie contra a cor-
litar o manuseamento (carga/descarga) todos os atados sao fornecidos rosao. Salvo indicacdo contraria pelo cliente no ato da encomenda/con-
com cintas de poliéster adequadas ao peso do atado. sulta.

ETIQUETAGEM CERTIFICADO

Cada atado é fornecido com uma etiqueta fixada por um grampo meta- Na expedigdo, todas as encomendas sdo acompanhadas do respetivo
lico, garantindo a identificacdo do produto e consequentemente a ras- certificado de inspegao, segundo a EN 10204, de acordo com a norma

treabilidade do mesmo. de produto aplicavel.



OPCOES DE FORNECIMENTO

GALVANIZAGAO POR IMERSAO
Possibilidade de fornecimento de tubos galvanizados por imersédo a
quente, de acordo com a norma EN 10240 A.1/ A.2 ou com a ISO 1461,

conferindo maior protegéo contra a corrosao.

TOLERANCIAS ESPECIAIS
As tolerancias especiais devem ser solicitadas no ato de consulta/en-

comenda.

SOLDADURA

Possibilidade de remocéo do cordao interno de soldadura.

APTIDAO A GALVANIZACAO
Possibilidade de fornecimento de tubos com caracteristicas guimicas

que garantam a aptidao a galvanizacdo por imersdo a quente.
VALOR EQUIVALENTE DE CARBONO (CEV)

Possibilidade de especificar o valor do CEV no ato da consulta/enco-

menda.

AREAS DE APLICACGAD

CONSTRUCAO ENGENHARIA

E ARQUITETURA

COMPRIMENTO
Capacidade de fornecimento de tubos com comprimentos especificos,

solicitados no ato da consulta/encomenda.

OPERACOES DE DEFORMAGAO ESPECIFICAS (OU ESPECIAIS)
Possibilidade de fornecimento de tubos, de acordo com as mais exigen-

tes capacidades de deformacéo.

EMBALAMENTO
Os atados poderéo ser configurados, de acordo com indicacdes do clien-
te, no ato da consulta/ encomenda. Possibilidade de serem utilizadas

embalagens com protecdo anticorrosiva — VCI.

ENSAIOS LABORATORIAIS
Possibilidade de serem solicitados ensaios laboratoriais especificos, ndo
previstos na norma aplicavel (anisotropia, nevoeiro salino, metalografia,

alongamento a espessura, entre outros).
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TUBOS PARA FINS MECANICOS
E ENGENHARIA

EN 10296-1

Os Tubos para fins Mecanicos e de Engenharia Geral garantem, a
varios setares industriais, solugdes inovadoras, que permitirdo a
adogdo de métodos de produgdo e processamento tecnicamente
mais modernos e competitivos. Sdo elementos estruturais versa-
teis, de elevada precisao, que aliando a sua estabilidade ao seu
baixo peso, permitem que sejam adequados a pegas mecanicas de

grandes dimensdes, em sistemas mecanicos, transportadoras, etc

GAMA DIMENSIONAL



CARACTERISTICAS DIMENSIONAIS

D
y
X X
\ .
y
Dimensoes exteriores Espessura da parede
(D/B/H) M
c T
D <170mm : +0,5% de D ou + O‘b,m,m‘ /
0 maior dos dois valores

D>170mm +0,75%de D /

Ovalizacao

De acordo com o didmetro

Massa linear
M)

T < 3,0mm: +10% ou + 0,1mm, o maior dos dois valores

T >3,0mm: £ 8% ou = 2,0mm, o maior dos dois valores M=0,785mm x A

Rectitude

‘ f 0,15% do comprimento total

Comprimento exato
(L

Comprimento L (mm) : Tolerancia (mm)

<6000 : 0/+10mm
> 6000 < 12000 :0/+15mm

>12000 £ 0/ + por acordo



TABELA DIMENSIONAL

Perfis Ocos Circulares

EN 10296 -1

Espessura
* (mm)

Peso
 (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Seccgdo
“(em?)

I- Momento
: de Inércia
¢ (emf)

W - Momento

i- Raio
: de Giragdo
: (em)

17,2
19
19
20
20

213

213
22

22

25
25

25

26,9
26,9
26,9
30
30
30
30
30
30,0
318

318

2,0
15
2,0
2,0
15
2,3
2,6
15
2,3
2,5
29
3,0
2,0
29
3,0
15

:20

0,536
0,691
0,581
0,684
0,750
0,647
0,838
0,684
0,888
0,732
0,952
1,159
0,758
0,986
0,814
1,060
0,869
1134
1,288
1,436
1,581
0,940
1,228
1,395
1,504
1,558
1716
1,768
1,054
1,381
1571
1,757
1,938
1,998
1121

1,470

21508
21944
21384
2410
21787
%1285
%1664
21358
%1764
21454
21891
22302
21505
21958
21324
21724
21413
%1844
22094
22335
22571
§ 1528
21997
%2288
%2446
22533
22790
%2875
21372
21798
22045
%2288
22523
%2601
%1460

1914

0,683
0,880
0,740
0,871
0,855
0,825
1,068
0,872
1131
0,933
1,213
1,477
0,966
1,257
1,037
1,351
1107
1,445
1,640
1,830
2,013
1197
1,565
1,778
1916
1,985
2,187
2,253
1,343
1,759
2,002
2,238
2,469
2,545
1,428

1,872

0,182
0,220
0,230
0,262
0,281
0,318
0,391
0,375
0,464
0,460
0,571
0,664
0,510
0,635
0,630
0,787
0,768
0,963
1,067
1163
1,250
0,969
1,220
1,356
1441
1,482
1,597
1,634
1,367
1,733
1,933
2,119
2,293
2,347
1,643

:2,088

304

326

335

375

464

484
577
536
670

614

770

,008

102

,188

0,515
0,500
0,558
0,548
0,542
0,621
0,605
0,656
0,640
0,702
0,686
0,671
0,727
0,711
0,780
0,763
0,833
0,816
0,807
0,797
0,788
0,900
0,883
0,874
0,867
0,864
0,855
0,852
1,009
0,992
0,983
0,973
0,964
0,960
1,073

: 1,056



Perfis Ocos Circulares
EN 10296 -1

7] : Espessura : Peso : Tubos : Peso : Secgdo :1-Momento : W-Momento : i-Raio
: (mm) : (Kg/m) : por Atado : por Atado : (em?) : de Inércia : de Flexdo : de Giragéo
: : : : (Kg) :  (cm¥) : Elastico : (cm)
: : : : (em’) :

318 2,3 1673 217 2178 2,132 2,333 1,467 1,046
318 2,6 1872 217 2437 2,385 2,562 1611 1,036
318 2,9 2,067 217 2691 2,633 2,777 1,746 1,027
32 15 1128 217 1469 1,437 1675 1,047 1,080
32 2,0 1,480 217 1927 1,885 2,130 1,331 1,063
32 2,3 1,685 217 2194 2,146 2,380 1,488 1,053
32 2,6 1,885 217 2454 2,401 2,615 1,634 1,044
32 2,9 2,081 217 2709 2,651 2,834 1771 1,034
33,7 15 1101 127 908 1,517 1971 1170 1,140
33,7 2,0 1,564 127 1192 1,992 2,512 1,491 1123
337 2,3 1,781 127 1357 2,269 2,811 1,668 1113
33,7 2,5 1,924 127 1466 2,450 3,001 1781 1107
337 2,6 1,994 127 1519 2,540 3,083 1,835 1,103
337 3,0 2,271 127 1731 2,893 3,441 2,042 1,001
33,7 3.2 2,407 127 1834 3,066 3,605 2,139 1,084
337 3,6 2,672 127 2036 3,404 3,910 2,321 1,072
33,7 4 2,930 127 2233 3,732 4,190 2,487 1,060
35 15 1,239 169 1256 1,579 2,219 1,268 1,186
35 2,0 1,628 169 1651 2,073 2,833 1,619 1,169
35 2,3 1,855 169 1881 2,363 3,174 1814 1,159
35 2,6 2,077 169 2106 2,646 3,495 1,997 1149
35 29 2,296 169 2328 2,925 3,798 2,170 1,140
35 3,2 2,510 169 2545 3,197 4,082 2,333 1,130
35 3,6 2,788 169 2827 3,551 4,434 2,534 1117
35 4 3,058 169 3101 3,896 4,757 2,719 1,105
38 15 1,350 127 1029 1,720 2,869 1,510 1,292
38 2,0 1,776 127 1353 2,262 3,676 1,935 1,275
38 23 2,025 127 1543 2,580 4,127 2,172 1,265
38 2,6 2,270 127 1730 2,892 4,554 2,397 1,255
38 29 2,510 127 1913 3,198 4,958 2,610 1,245
38 3,2 2,746 127 2092 3,498 5,341 2,811 1,236
38 3,6 3,054 127 2327 3,891 5,818 3,062 1,223
38 4 3,354 127 2556 4,273 6,259 3,294 1,210
40 15 1424 127 1085 1814 3,367 1,683 1,362
40 2,0 1874 127 1428 2,388 4,322 2,161 1,345
40 2,3 2,138 127 1629 2,724 4,858 2,429 1,335
40 2,6 2,398 127 1827 3,055 5,367 2,684 1,325
40 2,9 2,653 127 2022 3,380 5,851 2,925 1,316

40,0 130 : 2,737 i127 i 2086 : 3,487 : 6,007 : 3,003 11,312



Perfis Ocos Circulares

EN 10296 - 1

Espessura
: (mm)

Peso
 (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Seccgao
i em?)

- 1-Momento
: de Inércia
- (em)

: W - Momento

i- Raio
: de Giragédo
i (em)

40
40
40
42
42
42
42
42
42
42
42
42
424
Y
424
424
424
424
424
424
424
445
445
445
445
445
445
445
445
45
45
45
45
45
45,0
45,0
45,0
45,0

48,3

32
3,6
15
2,3
2,5
3.0
32
3,6
4,0
15
2,3
3,0
36
4,0
2,0
29
3,6
4,0
2,0
2,3
29
30
32
3,6

{15

%2904
%3232
%3551
§L498
§L973
52252
22435
%2526
52885
gansz
%3409
%3749
%1513
§L993
%2275
;2460
%2552
%2915
%3094
§3A45
%3]88
§L591
52096
%2394
;2687
§2975
%3259
§3ﬁ31
%3395
%Leog
%2121
§2A22
%2719
g 3,011
%3107
% 3,299
% 3,676
% 4,044

11731

a1

‘g1

22213
%2463
%2706
§818
%1077
21230
%1330
%1379
21575
%1672
%1861
22047
%826
;1088
%1242
%1343
%1393
%1592
;1689
%1881
%2068
%869
%1144
%1307
%1467
21624
% 1779
%1983
% 2181
%879
% 1158
% 1322
;1485
51644
;1698
;1801
%2007
%2208

945

2&700
%4117
%4524
§L909
%2513
52869
%3102
%3218
53576
%3901
%4343
§4J75
%1927
%2538
%2397
%3134
%3251
%3713
%3941
54388
%4325
;2026
g 2,670
%&049
% 3,422
§3790
%4152
%4526
%5089
%2050
%2]02
%3085
% 3,463
%3836
% 3,958
%4202
%4682
%5152

: 2,205

6,310
6,885
7419
3,918
5,039
5,670
6,075
6,272
7,030
7,390
8,075
8,715
4,036
5192
5,843
6,261
6,464
7247
7,620
8,329
8,991
4,689
6,043
6,808
7,540
8,238
8,906
9,747
10,537
4,854
6,258
7,052
7,812
8,538
8,773
9,232
10,107
10,929

: 6,044

400

,700

893

987

347

845

,150

449

,756

953

,049

158

781

134

1,306
1,293
1281
1,433
1,416
1,406
1,399
1,396
1,383
1,376
1,364
1,351
1,447
1,430
1,420
1,413
1,410
1,397
1,391
1,378
1,365
1,521
1,504
1,494
1,484
1474
1,465
1,452
1,439
1,539
1,522
1,512
1,502
1,492
1,489
1,482
1,469
1,456

: 1,655



Perfis Ocos Circulares
EN 10296 -1

7] : Espessura : Peso : Tubos : Peso : Secgdo :1-Momento : W-Momento : i-Raio
: (mm) : (Kg/m) : por Atado : por Atado : (em?) : de Inércia : de Flexdo : de Giragéo
: : : : (Kg) :  (cm¥) : Elastico : (cm)
: : : : (em’) :

48,3 2,0 2,284 91 1247 2,909 7,810 3,234 1,638
48,3 2,3 2,609 91 1425 3,324 8,813 3,649 1,628
48,3 2,5 2,824 91 1542 3,597 9,460 3917 1,622
48,3 2,6 2,930 91 1600 3,733 9,777 4,048 1,618
48,3 29 3,247 91 1773 4,136 10,700 4,431 1,608
48,3 30 3,351 91 1830 4,269 11,000 4,555 1,605
48,3 3,2 3,559 91 1943 4,634 11,586 4,797 1,599
48,3 3,6 3,969 91 2167 5,055 12,708 5,262 1,586
48,3 4,0 4,370 91 2386 5,567 13,768 5,701 1,573
483 4,5 4,861 91 2654 6,192 15,006 6,214 1,557
48,3 50 5,339 91 2915 6,802 16,153 6,689 1,541
50,0 15 1,794 91 980 2,286 6,727 2,691 1716
50,0 2,0 2,368 91 1293 3,016 8,701 3,480 1,699
50,0 2,3 2,706 91 1477 3,447 9,825 3,930 1,688
50,0 2,6 3,039 91 1659 3,872 10,906 4,362 1,678
50,0 29 3,369 91 1839 4,291 11,944 4,778 1,668
50,0 3,0 3,477 91 1898 4,430 12,281 4,912 1,665
50,0 3,2 3,693 91 2016 4,705 12,941 5176 1,658
50,0 3,6 4,119 91 2249 5,248 14,208 5,683 1,645
50,0 4,0 4,638 91 2478 5,781 15,405 6,162 1,632
50,8 15 1,824 91 996 2,323 7,065 2,781 1744
50,8 2,0 2,407 91 1314 3,066 9,143 3,600 1727
50,8 2,3 2,751 91 1502 3,504 10,327 4,066 1717
50,8 2,6 3,001 91 1688 3,937 11,467 4,514 1,707
50,8 29 3,426 91 1871 4,364 12,562 4,946 1,697
50,8 3.2 3,756 91 2051 4,785 13,614 5,360 1,687
50,8 3,6 4,190 91 2288 5,338 14,952 5,887 1674
50,8 4,0 4,617 91 2521 5,881 16,219 6,385 1,661
50,8 4,5 5138 91 2805 6,546 17,705 6,971 1,645
50,8 50 5,647 91 3083 7194 19,088 7,515 1,629
50,8 6,0 6,629 91 3619 8,445 21,566 8,490 1,598
55,0 15 1,979 61 724 2,521 9,027 3,283 1,892
55,0 2,0 2,614 61 957 3,330 11,709 4,258 1875
55,0 2,3 2,989 61 1094 3,808 13,245 4,816 1,865
55,0 2,6 3,360 61 1230 4,280 14,726 5,355 1,855
55,0 2,9 3,726 61 1364 4,147 16,155 5,875 1,845
55,0 3,0 3,847 61 1408 4,901 16,620 6,044 1,842
55,0 32 4,088 61 1496 5,208 17,533 6,376 1,835

55,0 36 © 4563 i 61 {1670 : 5813 £19,292 £ 7015 1,822



Perfis Ocos Circulares
EN 10296 -1

' W -Momento i- Raio
: de Giragao
i (em)

"] | Espessura ‘ Peso  Tubos ‘ Peso  Secg@o 1-Momento
¢ (mm) : (Kg/m) : por Atado : por Atado ¢ (em?) : de Inércia
H H H i (Kg) - (emf)

550 £40 5,031 f1841 £ 6,409 20,965 £1,809

57,0 15 {2,053 i 751 {2615 £10,077 £1,963

57,0 20 2713

{993 {3,456 {13,084 591 §1,946

57,0 23 i3103 {1136 {3952 £ 14,809 £1,936

57,0 (26 i 3,488 i1277 {4,443 {16,475 1,926

57,0 29 {3,869 {1416 {4,929 {18,084 345 1,915

57,0 30 £ 3,995 {1462 {5,089 {18,608 529 11912

57,0 i32 {4,246 { 1554 £ 5,409 {19638

890 £1,905

570 {36 L4741 {1735 £ 6,039 £21625 588 £1,892

570 {40 {5228 {1913 £ 6,660 i 23519 252 {1879

60,3 ‘15 2175 {796 i2771 {11,983 {2,080

60,3 20 {2876 £ 1053 i 3663 i 15,581 £2,062

60,3 23 £3,290 {1204 f4101 {17650 £2,052

60,3 {25 | 3,564 {1304 {4,540 {18,993 300 §2,045

60,3 {26 £ 3700 {1354 4713 {19,654 519 {2,042

60,3 29 {4,105 i 1502 i 5,229 {21,592 162 £2,032

60,3 {30 {4,239 i 1551 £ 5,400 §22,225 £ 2,029

60,3 32 { 4,506 i 1649 {5,740 i 23,468 §2,022

60,3 {36 {5034 {1842 {6,413 {25874 {2,009

60,3 40 5,554 £ 2033 i 7075 §28173 {1,996

60,3 f45 {6,193 P61 i 2267 i 7889 {30,902 1979

60,3 {50 {6,819 {2496 i 8,687 £ 33,477 £1,963

60,3 £60 £8,035 {2041 £10,235 £ 38,184

11931

60,3 (63 i 8390 i 3071 i 10,688 {39,487 11922

60,3 i80 {10318 P61 i 3776 {13144 | 45,994 1871

63,5 15 £ 2,294 i 509 £2,922 {14,047 {2,193

63,5 20 £3033 {673 i 3864 {18,288 {2176

63,5 23 i 3471 L7t {4,422 £ 20,733 {2,165

63,5 {26 {3905 i 867 {4,974 £ 23103 {2,155

63,5 {29 {4,334 i 962 {5521 { 25,402 £ 2,145

63,5 i32 {4,759 { 1056 { 6,062 {27,630 {2135

63,5 {36 i 5318 i 1181 {8,775 {30,494 12122

63,5 {40 { 5,869 {1303 L7477 i 33,238 i 2,108

63,5 45 i 6,548 { 1454 i 8341 { 36,505 {2,092

63,5 {50 7213 i 1601 i 9,189 i 39,507 {2,076

63,5 {60 i 8,508 i 1889 £ 10,838 {45,281 { 2,044

63,5 63 i 8,887 i 1973 11,321 | 46,862 {2035

63,5 80 £ 10,950 P37 {2431 i 13,949 {54,823 i 1,983

65,0 115 : 2,349 P37 521 £ 2,992 : 15,001 {4643 : 2,246



Perfis Ocos Circulares
EN 10296 -1

7] : Espessura : Peso : Tubos : Peso : Secgdo :1-Momento : W-Momento : i-Raio
: (mm) : (Kg/m) : por Atado : por Atado : (em?) : de Inércia : de Flexdo : de Giragéo
: : : : (Kg) :  (cm¥) : Elastico : (cm)
: : : : (em’) :

65,0 2,0 3,107 37 690 3,958 19,658 6,049 2,229
65,0 2,3 3,556 37 789 4,530 22,293 6,859 2,218
65,0 2,6 4,001 37 888 5,097 24,851 7,646 2,208
65,0 29 4,441 37 986 5,658 27,332 8,410 2,198
65,0 3,2 4,877 37 1083 6,213 29,740 9,151 2,188
65,0 3,6 5,451 37 1210 6,944 32,837 10,104 2,175
65,0 4,0 6,017 37 1336 7,665 35,807 11,018 2,161
65,0 4,5 6,714 37 1491 8,553 39,349 12,107 2,145
65,0 50 7,398 37 1642 9,425 42,706 13,140 2,129
65,0 6,0 8,730 37 1938 11121 48,892 15,044 2,097
65,0 6,3 9,120 37 2025 11,618 50,616 15,574 2,087
65,0 8,0 11,246 37 2497 14,326 59,326 18,254 2,035
70,0 15 2,534 37 563 3,228 18,942 5,412 2,422
70,0 2,0 3,354 37 745 4,273 24,717 7,062 2,405
70,0 23 3,840 37 852 4,892 28,058 8,017 2,395
70,0 2,6 4,322 37 959 5,505 31,308 8,945 2,385
70,0 29 4,799 37 1065 6,113 34,470 9,848 2,375
70,0 3,0 4,957 37 1100 6,315 35,604 10,144 2,371
70,0 32 5,272 37 1170 6,715 37,543 10,727 2,364
70,0 3,6 5,885 37 1309 7,510 41,509 11,860 2,351
70,0 4,0 6,511 37 1445 8,294 45,326 12,950 2,338
70,0 4,5 7,269 37 1614 9,260 49,893 14,255 2,321
70,0 50 8,015 37 1779 10,210 54,242 15,498 2,305
70,0 6,0 9,470 37 2102 12,064 62,309 17,803 2,273
70,0 6,3 9,897 37 2197 12,608 64,572 18,449 2,263
70,0 8,0 12,232 37 2716 15,582 76,120 21,748 2,210
76,1 15 2,760 37 613 3,515 24,465 6,430 2,638
76,1 2,0 3,655 37 811 4,656 31,979 8,404 2,621
76,1 2,3 4,186 37 929 5,333 36,339 9,550 2,610
76,1 2,5 4,638 37 1007 5,781 39,186 10,299 2,604
76,1 2,6 4,713 37 1046 6,004 40,592 10,668 2,600
76,1 2,9 5,235 37 1162 6,669 44,738 11,758 2,590
76,1 3,0 5,408 37 1201 6,890 46,096 12,115 2,587
76,1 3,2 5,753 37 1277 7,329 48,779 12,820 2,580
76,1 3,6 6,437 37 1429 8,200 54,006 14,194 2,566
76,1 4,0 7112 37 1579 9,060 59,055 15,520 2,553
76,1 4,5 7946 37 1764 10,122 65,121 17115 2,536
76,1 50 8,767 37 1946 11,168 70,922 18,639 2,520

76,1 16,0 10373 a7 i 2303 : 13214 : 81,759 : 21,487 : 2,487



Perfis Ocos Circulares

EN 10296 - 1

Espessura
: (mm)

Peso
 (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Seccgao
“(em?)

- 1-Momento
: de Inércia
- (em)

: W - Momento

i- Raio
: de Giragédo
i (em)

80

80

80

80

80,0

80,0

80,0

83,0
83,0
83,0
83,0
83,0
83,0
83,0
83,0

88,9

{63
15

2
2,6
29
3,0
3.2
36
15
2,0
2,6
36
15
2,0
2,6
29
30
32
3,6
4,0
4,0
2,0
2,3
2,5
2,6
30
32
3,6

S 40

10,845
13,436
2,904
3,847
4,407
4,963
5,514
5,697
6,061
6,783
7,497
2,996
3,971
4,549
5123
5,693
6,258
7,005
7744
3,015
3,995
4,577
5155
5,729
5,919
6,298
7,049
7,793
7,793
3,233
4,286
4,912
5,327
5,534
6,151
6,355
6,763
7573

: 8375

i 37

22408
%2983
%645
%854
%978
%1102
%1224
%1265
51346
%1505
%1664
5665
%882
%1010
§1137
%1264
%1389
%1555
%1719
5669
%887
% 1016
§1144
%1272
% 1314
21398
;1565
%1730
%1730
% 718
%951
%1090
% 1183
g 1229
;1366
% 1411
%1501
%1681

: 1859

13,815
17115
3,699
4,901
5,614
6,322
7,024
7257
7721
8,641
9,550
3,817
5,058
5,795
6,526
7,252
7972
8,923
9,865
3,841
5,089
5831
6,567
7,298
7,540
8,022
8,980
9,927
9,927
4,119
5,460
6,257
6,786
7,049
7,835
8,096
8,616
9,647

: 10,669

84,818
100,587
28,505
37,296
42,406
47,396
52,268
53,866
57,023
63,184
69,145
31,315
40,996
46,630
52,135
57,514
62,768
69,582
76,182
31,899
41,765
47,507
53,120
58,604
60,403
63,961
70,911
77,645
77,645
39,338
51,568
58,701
63,373
65,684
72,518
74,764
79,206
87,899

: 96,340

{21674

2,478
2,424
2,776
2,759
2,748
2,738
2,728
2,724
2,718
2,704
2,691
2,864
2,847
2,837
2,826
2,816
2,806
2,792
2,779
2,882
2,865
2,854
2,844
2,834
2,830
2,824
2,810
2,797
2,797
3,091
3,073
3,063
3,056
3,053
3,042
3,039
3,032
3,018

: 3,005



Perfis Ocos Circulares

EN 10296 - 1

Espessura
 (mm)

Peso
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
 (Kg)

Secgao
“(cm?)

- 1-Momento
: de Inércia
- (om?)

: W - Momento
: de Flexdo

: Elastico

: (cm?)

i - Raio
: de Giragéo
i (em)

88,9
88,9
88,9
88,9
88,9
90,0
90,0

95,0

100,0
100,0
100,0
100,0
100,0
100,0
100,0
100,0
100,0
100,0
100,0
100,0
100,0
100,0
100,0
101,6
101,6
1016
1016
101,6
1016
101,6

101,6

f45
{50
{60

(63

3,0
4,0
2,0
2,3
29
30
3,6
15
2,0
2,6
29
3,0
3.2
3,6
4,5
6,0
6,3
8,0
15
2,3
2,6
29
30

132

9,366
10,346
12,267
12,833
15,961
6,437
8,484
3,459
4,587
5,258
5,925
6,587
6,807
7,245
8,115
8,977
3,644
4,834
5,542
6,245
6,944
7176
7,639
8,559
9,470
10,598
11,714
13,909
14,558
16,055
18,151
3,703
4,913
5,632
6,110
6,348
7,059
7,295

: 7765

;37
37
37
37
37
37
37
37
37
19
19
19
19
19
19
19
19
19
19
19
19
19

‘19

%2079
%2297
%2723
22849
;3543
%1429
%1883
;768
%1018
%1167
%1315
§14B2
%1511
;1608
51802
;1993
%415
;551
%632
% 712
%792
%818
;871
%976
%1080
51208
;1335
;1586
;1660
;1830
%2069
% 422
%560
% 642
%697
% 724
% 805
%832

i 885

11,932
13,179
15,626
16,348
20,332
8,200
10,807
4,406
5,843
6,698
7,547
8,391
8,671
9,229
10,337
11,435
4,642
6,158
7,059
7,956
8,846
9,142
9,731
10,903
12,064
13,501
14,923
17,719
18,545
20,452
23122
4,717
6,258
7175
7,783
8,086
8,992
9,293

: 9,892

106,545
116,374
134,941
140,236
167,966
77,670
100,128
48,161
63,203
71,994
80,611
89,057
91,835
97,334
108,112
118,599
56,307
73,952
84,278
94,410
104,352
107,625
114,106
126,823
139,215
154,257
168,812
196,499
204,446
222,362
246,482
59,095
77,632
88,485
95,608
99,138
109,593
113,035

© 119,854

223370
%26181
%30358
§3L549
%31788
%11260
%22251
%10139
%1&306
%15157
16,971
§18749
%19334
%2&491
§22760
;24968
§1L261
%14790
%16856
%1&882
%20370
§2L525
§22321
%25365
%21843
§30351
% 33,762
%39300
%40889
%44A72
% 49,296
§1L633
%15282
§11418
%18821
%19515
% 21,573
%22251

: 23593

2,988
2,972
2,939
2,929
2,874
3,078
3,044
3,306
3,289
3,278
3,268
3,258
3,254
3,248
3,234
3,220
3,483
3,466
3,455
3,445
3,435
3,431
3,424
3,411
3,397
3,380
3,363
3,330
3,320
3,297
3,265
3,539
3,522
3,512
3,505
3,501
3,481
3,488

: 3,481



Perfis Ocos Circulares

EN 10296 - 1

Espessura
: (mm)

Peso
 (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Seccgao
“(em?)

- 1-Momento
: de Inércia
- (em)

: W - Momento

i- Raio
: de Giragédo
i (em)

1016
101,6
101,6
101,6
101,6
1016
101,6
108,0
108,0
108,0
108,0
108,0
108,0
108,0
108,0
108,0
108,0
108,0
108,0
108,0
114,3
114,3
114,3
114,3
114,3
114,3
114,3
114,3
114,3
114,3
114,3
114,3
114,3
114,3
114,3
1143
120,0
120,0

120,0

3.6
4,0
50
6,0
6,3
8,0
2,3
2,6
3.0
32
36
4,0
50
6,0
6,3
8,0
2,0
2,5
3,0
3,6
4,0
50
6,0
6,3
70
8,0
100
2,0

(26

8,701
9,628
10,776
11,812
14,146
14,807
18,467
5,228
5,985
6,758
7,517
7,768
8,270
9,269
10,259
11,486
12,701
15,093
15,801
19,729
5,539
6,353
6,893
7162
7,967
8,234
8,768
9,828
10,881
12,185
13,478
16,025
16,780
18,523
20,972
25,722
5,820
6,676

7528

;992
21098
%1228
§l358
%1613
§1688
%2105
;596
%683
%770
%886
%943
%1057
21170
%1309
%1448
%1721
%1801
§2249
%631
;724
§786
;816
%908
%939
%1000
% 1120
%1240
%1389
% 1536
%1827
% 1913
g 2112
%2391
%2932
% 663
; 761

: 858

11,084
12,265
13,727
15174
18,020
18,862
23,524
6,660

7,638

8,609

9,575

9,896

10,536
11,807
13,069
14,632
16,179
19,227
20,128
25,133
7,056

8,093

8,781

9,124

10,149
10,490
11,169
12,520
13,861
15,523
17,169
20,414
21,375
23,597
26,716
32,767
7414

8,505

: 9,589

133,237
146,284
162,129
177,469
206,677
215,067
259,501
93,575

106,713
119,624
132,311
136,491
144,777
161,057
176,955
196,297
215,062
250,906
261,232
316,170
111,267
126,948
137,259
142,373
157,546
162,548
172,469
191,984
211,065
234,319
256,920
300,212
312,714
341,037
379,492
449,663
129,081
147,327

£ 165,291

3,467
3,454
3,437
3,420
3,387
3,377
3,321
3,748
3,738
3,728
3,717
3,714
3,707
3,693
3,680
3,663
3,646
3,612
3,603
3,547
3,971
3,961
3,954
3,950
3,940
3,936
3,930
3,916
3,902
3,885
3,868
3,835
3,825
3,802
3,769
3,704
4,173
4,162

: 4152



Perfis Ocos Circulares

EN 10296 - 1

Espessura
 (mm)

Peso
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
 (Kg)

Secgao
“(cm?)

- 1-Momento
: de Inércia
- (om?)

: W - Momento
: de Flexdo

: Elastico

: (cm?)

i - Raio
: de Giragéo
i (em)

120,0
120,0
120,0
120,0
120,0
120,0
120,0
120,0
1200
120,0
120,0
1250
1250
125,0
1250
125,0
1250
125,0
125,0
125,0
125,0
125,0
1250
127,0
127,0
1270
1270
1270
1270
127,0
127,0
127,0
127,0
127,0
1270
1270
1270
133,0

133,0

2,9
30
3,6
4,5
50
6,0
6,3
8,0
10,0
2,9
30
3,6
4,5
50
6,0
6,3

(70

2,6
3,0
3,2
3,6
40
4,5
6,0
6,3

i80

{29

£30

8,375
8,656
9,217
10,334
11,443
12,818
14,180
16,868
17,665
22,097
27128
8,732
9,026
9,612
10,778
11,936
13,373
14,797
17,608
18,442
20,370
23,083
28,361
6,165
7,073
7977
8,875
9,174
9,770
10,956
12,133
13,595
15,044
17,904
18,753
23,478
28,854
9,305

: 9,618

%19
%19
§19
%19
§19
%19
§23
%23
§23
%23
§19
%19
510
%14
%14
§14
%14
%14
%14
%14
%14
%14
§14
%14
%14
%14

‘19

;955
%987
%1051
21178
;1305
%1461
%1817
;1923
§2014
%2519
%3093
21205
%1246
;1326
21487
%1647
%1845
%2042
%2007
§2102
%2322
%2631
§1702
;518
%670
;746
%771
% 821
%920
%1019
% 1142
%1264
§1504
; 1575
; 1972
% 2424
%1061

: 1096

10,669
11,027
11,742
13,165
14,577
16,328
18,064
21,488
22,504
28,149
34,558
11124
11,498
12,245
13,730
15,205
17,035
18,850
22,431
23,493
25,950
29,405
36,128
7,854

9,010

10,161
11,306
11,687
12,446
13,956
15,457
17,318
19,164
22,808
23,889
29,908
36,757
11,853

12,252

182,976
188,810
200,385
223170
245,477
272,695
299,188
350,048
364,765
443,623
527,002
207,420
214,054
227223
253,163
278,580
309,627
339,881
398,066
414,929
453,241
505,514
601,762
153,437
175,200
196,646
217,776
224,750
238,595
265,875
292,613
325,287
357,140
418,441
436,218
531,801
633,547
250,903

: 258,966

%30496
§3L468
%33397
%31195
%40913
%45449
%49355
%58341
%60]94
%73937
%81834
%33187
%34249
%36356
%40506
%44573
%49540
%54381
%63ﬁ91
%66389
%72519
;80882
%96282
%24163
%21591
230868
%34295
%35394
% 37,574
% 41,870
%4&081
§5L226
;56242
565896
%68696
;83748
% 99,771
%31730

: 38,942

4,141
4,138
4,131
4,117
4,104
4,087
4,070
4,036
4,026
3,970
3,905
4,318
4,315
4,308
4,294
4,280
4,263
4,246
4,213
4,203
4,179
4,146
4,081
4,420
4,410
4,399
4,389
4,385
4,378
4,365
4,351
4,334
4,317
4,283
4,273
4,217
4,152
4,601

{4,597



Perfis Ocos Circulares

EN 10296 - 1

Espessura
: (mm)

Peso
 (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Seccgao
“(em?)

I - Momento . W - Momento
: de Inércia
- (em®)

i- Raio
: de Giragédo
i (em)

133,0
133,0
133,0
133,0
133,0
1330
133,0
133,0
1330
1397
139,7
139,7
139,7
139,7
139,7
139,7
1397
1397
139,7
1397
139,7
141,3
1413
1413
141,3
1413
141,3
141,3
1413
141,3
141,3
141,3
141,3
152,0
152,0
152,0
152,0
152,0

152,0

3,2
36
45
50
6,0

(63

3.0
4,0
4,5
6,0
6,3
70

i80

3,2
36
4,5
6,0

{63

3,0
32
3,6

S 45

10,243
11,488
12,725
14,261
15,783
18,792
19,685
24,662
30,334
9,784

10,114
13,386
15,004
16,610
19,783
20,726
22,908
25,983
31,986
37,791
39,212
9,898

10,898
12,225
13,544
15,182
16,807
20,020
20,975
26,299
32,381
38,265
39,705
10,663
11,024
11,743
13,175
14,600

: 16,369

13

(13

21168
%1310
%1451
§1626
%1799
52142
%2244
%2811
§3458
%1115
%1153
§1526
%1710
%1894
22255
%2363
% 2612
%2962
%3646
%4308
%4470
%772
§850
%954
%1056
% 1184
% 1311
%1562
%1636
%2051
%2526
%2985
% 3097
%832
;860
%916
%1028
% 1139

1277

13,049
14,635
16,211
18,166
20,106
23,939
25,077
31,416
38,642
12,463
12,884
17,053
19,113
21,159
25,202
26,403
29,182
33,100
40,746
48,142
49,951
12,609
13,883
15,574
17,254
19,340
21,410
25,503
26,719
33,502
41,249
48,745
50,580
13,584
14,043
14,959
16,784
18,598

:20,852

274,978
306,550
337,525
375,417
412,403
483,716
504,432
616,106
735,581
291,683
301,090
392,859
437,203
480,541
564,260
588,621
644,136
720,289
861,894
989,993
1020,012
302,035
331,149
369,369
406,911
452,898
497,853
584,733
610,023
746,796
894,059
1027,452
1058,739
377,620
389,867
414,209
462,295
509,591

: 567,613

4,581
4,577
4,563
4,546
4,529
4,495
4,485
4,428
4,363
4,838
4,834
4,800
4,783
4,766
4,732
4,722
4,698
4,665
4,599
4,535
4,519
4,894
4,884
4,870
4,856
4,839
4,822
4,788
4,778
4,721
4,656
4,591
4,575
5,272
5,269
5,262
5,248
5,235

: 5217



Perfis Ocos Circulares

EN 10296 - 1

Espessura
 (mm)

Peso
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
 (Kg)

Secgao
“(cm?)

- 1-Momento
: de Inércia
- (om?)

: W - Momento
: de Flexdo

: Elastico

: (cm?)

i - Raio
: de Giragéo
i (em)

152,0
152,0
152,0
152,0
152,0
152,0
152,0
152,4
152,4
152,4
152,4
152,4
152,4
152,4
152,4
152,4
1524
152,4
152,4
152,4
159,0
159,0
159,0
159,0
159,0
159,0
159,0
159,0
159,0
159,0
159,0
159,0
1651
1651
1651
1651
1651
165,1

165,1

{50
{60

(63

3.0
32
3,6
4,0
4,5
6,0
6,3
8,0
10,0
12,5
29
3,0
4,0
6,0
6,3
70

i80

3,2
3,6
4,5

{60

18,126
21,603
22,637
28,410
35,019
41,431
43,003
10,692
11,053
11,774
13,211
14,639
16,413
18,176
21,663
22,699
28,489
35,118
41,550
43,127
11,164
11,542
15,290
17,146
18,989
22,639
23,725
26,240
29,791
36,746
43,503
45,161
11,600
12,777
14,338
15,892
17,823
19,742

: 23542

;13
13
13
13
13
13
13
13
13
13
13
13
13
13
10
10
10
10
10
10
lO

‘10

21414
%1685
%1766
22216
%2731
23232
%3354
%834
%862
%918
%1030
%1142
%1280
%1418
21690
%1771
% 2222
%2739
%3241
53364
%871
%900
%1193
%1337
%1481
21358
%1424
% 1574
% 1787
%2205
%2610
% 2710
;696
%767
;860
%954
%1069
% 1185

1413

23,091
27,520
28,837
36,191
44,611
52,779
54,782
13,620
14,081
14,999
16,829
18,648
20,909
23,154
27,596
28,916
36,292
44,736
52,930
54,939
14,222
14,703
19,478
21,842
24,190
28,840
30,222
33,427
37,950
46,810
55,418
57,530
14,777
16,276
18,265
20,244
22,704
25,148

:29,990

624,430
734,518
766,638
940,970
1129,987
1302,580
1343,277
380,667
393,014
417,557
466,042
513,732
572,241
629,538
740,565
772,962
948,817
1139,631
1313,722
1354,804
433,328
447,420
585,334
652,268
717,876
845,187
882,381
967,406
1084,671
1304,880
1506,876
1554,652
486,126
533,482
595,793
657,165
732,571
806,543

: 950,252

82,162
96,647
100,873
123,812
148,682
171,392
176,747
49,956
51,577
54,798
61,160
67,419
75,097
82,617
97,187
101,439
124,517
149,545
172,404
177,796
54,507
56,279
73,627
82,046
90,299
106,313
110,991
121,686
136,437
164,136
189,544
195,554
58,889
64,625
72,174
79,608
88,743
97,704

£ 115,112

5,200
5,166
5156
5,099
5,033
4,968
4,952
5,287
5,283
5,276
5,262
5,249
5,231
5,214
5,180
5170
5113
5,047
4,982
4,966
5,520
5,516
5,482
5,465
5,448
5,414
5,403
5,380
5,346
5,280
5,215
5,198
5,736
5,725
5711
5,698
5,680
5,663

: 5,629



Perfis Ocos Circulares

EN 10296 - 1

Espessura
: (mm)

Peso
 (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Seccgao
“(em?)

- 1-Momento
: de Inércia
- (em)

: W - Momento

i- Raio
: de Giragédo
i (em)

1651
165,1
165,1
1651
165,1
168,3
1683
1683
168,3
168,3
168,3
168,3
168,3
168,3
168,3
168,3
168,3
1778
1778
1778
1778
1778
1778
1778
1778
1778
1778
1778
1778
1937
1937
1937
1937
1837
193,7
1937
1937
193,7

1937

6,3
8,0
10,0
12,0
12,5
2,9
3,0
4,5
50
6,0
6,3
70

{80

3,0
4,0
4,5
6,0
6,3

i80

3,0
4,0
50
6,0
6,3
70
8,0

£100

24,672
30,995
38,250
45,308
47,042
11,829
12,230
16,208
18,178
20,136
24,015
25,170
27,845
31,626
39,039
46,255
48,028
12,509
12,932
17,145
19,232
21,308
25,421
26,646
29,485
33,500
41,382
49,067
50,857
13,646
14,109
18,713
20,997
23,268
27,774
29,116
32,230
36,637

© 45,303

%1480
%1860
%2295
22718
%2823
§710
%734
21091
%1208
%1441
§1510
%1671
%1898
%2342
% 2775
%2882
%751
%776
51029
%1154
%1278
g 1525
%1599
%1238
21407
% 1738
%2061
%2140
%573
%593
%786
%882
%977
% 1167
% 1223
%1354
%1539

: 1903

31,430
39,484
48,726
57,717
59,926
15,069
15,579
20,647
23,157
25,651
30,593
32,063
35,472
40,288
49,731
58,924
61,183
15,934
16,475
21,840
24,500
27143
32,384
33,943
37,561
42,675
52,716
62,505
64,913
17,383
17,973
23,838
26,748
29,641
35,381
37,090
41,057
46,672

{57711

992,282
1221,246
1471,285
1701,479
1756,054
515,463
532,283
697,092
777,216
855,846
1008,695
1053,421
1155,788
1297,271
1563,984
1809,966
1868,353
609,462
629,410
825,086
920,367
1013,969
1196,217
1249,621
1371,988
1541,437
1861,982
2159,055
2229,795
791,213
817,223
1072,791
1197,516
1320,232
1559,723
1630,046
1791,435
2 015,537

: 2441,588

{ 208,109

: 252,100

5,619
5,562
5,495
5,430
5,413
5,849
5,845
5,811
5,793
5776
5,742
5,732
5,708
5,675
5,608
5,542
5,526
6,184
6,181
6,146
6,129
6,112
6,078
6,068
6,044
6,010
5,943
5,877
5,861
6,747
6,743
6,708
6,691
6,674
6,640
6,629
6,605
6,572

: 6,504



Perfis Ocos Circulares

EN 10296 - 1

Espessura
 (mm)

Peso
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
 (Kg)

Secgao
“(cm?)

- 1-Momento
: de Inércia
- (om?)

: W - Momento
: de Flexdo

: Elastico

: (cm?)

i - Raio
: de Giragéo
i (em)

1837
1937
200,0
200,0
200,0
200,0
200,0
200,0
200,0
200,0
200,0
200,0
200,0
219,1
2191
2191
2191
2191
219,1
2191
2191
2191
2191
219,1
219,1
2445
2445
2445
2445
2445
2445
2445
2445
244.5
244.5
2445
273,0
273,0

2730

30
4,5
50
6,0
7,0

i80

30
4,5
50
6,0
6,3

(70

r
4,5
50
6,0
6,3
7.0

i80

{46

{50

53,772
55,858
14,096
14,575
19,335
21,696
24,045
28,706
33,318
37,880
46,857
55,636
57,800
15,462
15,988
21,219
23,816
26,400
31,532
33,062
36,615
41,648
51,567
61,289
63,688
21,387
23,724
26,634
29,632
35,291
37,009
41,000
46,660
57,831
68,806
71,518
26,536
30,448

: 33,046

i10
{10

i10

22258
%2346
%846
;875
%1160
2911
%1010
%1206
21399
%1591
%1968
%2337
%2428
%649
%883
%1146
%1286
%1426
%1703
§1785
%1977
%1749
g 2166
%2574
%2675
2898
%996
%1119
%1240
%1059
% 1110
%1230
%1400
§1388
% 1651
% 1716
% 1274
% 913

: 1586

68,499
71,157
17,957
18,567
24,630
27,638
30,631
36,568
42,443
48,255
59,690
70,874
73,631
19,697
20,367
27,030
30,338
33,631
40,168
42,117
46,643
53,055
65,691
78,075
81,132
27,245
30,222
33,929
37,621
44,956
47,145
52,229
59,439
73,670
87,650
91,106
33,804
38,787

: 42,007

2 839,200
2934,312
872,191

900,908

1183,229
1321121
1 456,865
1721,994
1978,795
2227444
2700,984
3143,985
3250122
1151,074
1189,129
1563,836
1747240
1928,043
2281947
2386,139
2 625,746
2 959,633
3598,439
4199,882
4 344,580
1976,832
2185673
2 443,761
2 698,582
3198,535
3346,027
3685,750
4160,447
5073147
5938,344
6147418
3058,248
3 493,758

: 3780,815

293,154
302,975
87,219

90,091

118,323
132,112
145,686
172,199
197,879
222,744
270,098
314,399
325,012
105,073
108,547
142,751
158,492
175,997
208,302
217,813
239,685
270,163
328,475
383,376
396,584
161,704
178,787
199,899
220,743
261,639
273,704
301,493
340,323
414,981
485,754
502,856
224,047
255,953

: 276,983

6,438
6,422
6,969
6,966
6,931
6,914
6,897
6,862
6,828
6,794
6,727
6,660
6,644
7,645
7,641
7,606
7,589
7572
7,537
7527
7,503
7,469
7,401
7,334
7,318
8,518
8,504
8,487
8,469
8,435
8,425
8,401
8,366
8,298
8,231
8,214
9,512
9,491

§ 9,477



Perfis Ocos Circulares

EN 10296 - 1

Espessura
: (mm)

Peso
 (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Seccgao
i em?)

: 1-Momento
: de Inércia
- (emf)

: W - Momento

i~ Raio
: de Giragédo
i (em)

273,0

273,0

273,0

2730

2730

273,0

2730

2850

285,0

285,0

285,0

285,0

285,0

285,0

285,0

285,0

3239

3239

3239

3239

3239

3239

3239

3239

3239

{60

(63

{70

i80

£100

120

125

{40

45

{50

i6,0

{63

{80

{40

{50

i6,0

i63

‘70

23&508
%41%37
%45920
;52282
;64860
%71240
;80304
%21720
%31129
;34526
§4L283
%4&301
%54550
%61819
;80791
%84003
§3L557
%39323
%41039
%49345
554707
§ 62,325
%71412
292303

: 95,995

21896
%1243
%1102
21255
%1557
%1854
%1927
%665
%747
;829
%991
%1039
%1312
%1628
21939
;2016
%757
2944
%1129
%1184
é 1313
21498
;1858
§ 2215

£ 2304

50,328

i52,785

58,496

{ 66,602

{82,624

{98,395

{102,298

£ 35312

£ 39,655

{ 43,982

£ 52,500

55,160

{69,618

£ 86,394

{102,919

£ 107,010

£ 40,200

{ 50,093

i 59,923

£ 62,859

69,690

£ 79,394

i 98,615

{ 117,584

£ 122,286

4 487,084
4695,823
5177,302
5851714
7154,093
8 396,141
8 697,449
3 485,996
3901,061
4 311,640
5119,465
5358,376

| 6682,689

9 606,548
9 953,649
5143,165
6 369,425

{ 7572467

{ 8752,588
£ 9910,081
£12158,342

{14 319,559

8177713 i 573,875

74144

© 698,502

i 7928897 { 489,589

114846530 916735

2&442
§9A32
§9A08
%9373
%9305
%9237
%9221
%9936
%9818
%9901
;9866
%9856
%9798
%9729
29561
§9B44
§1L311
;11276
§1L241
§1L231
511207
211172
§1L104
§1L035

£ 11,019

CLASSES DO ACO

Classe
Aco

Caracteristicas Quimicas

Espessuras Nominais
% por massa

Caracteristicas Mecanicas

+U

E155
E195
E235
E275
E355

Si
%
max.

0,35

0,35
0,35
0,35
0,55

Mn
%

0,70

0,70
1,20
1,40
1,60

R(‘H
(MPa)

min.

175
250
300
340
400

(I\TIPa)

min.

290
330
390
440
540




CONDICOES DE FORNECIMENTO

ACONDICIONAMENTO

O material é disponibilizado em atados geométricos, cintados com ban-
das de aco, em formato hexagonal, quadrado e/ou retangular. Para faci-
litar o manuseamento (carga/descarga) todos os atados sao fornecidos

com cintas de poliéster adequadas ao peso do atado.

ETIQUETAGEM
Cada atado é fornecido com uma etiqueta fixada por um grampo meta-
lico, garantindo a identificagdo do produto e consequentemente a ras-

treabilidade do mesmo.

OPCOES DE FORNECIMENTO

GALVANIZACAO POR IMERSAO
Possibilidade de fornecimento de tubos galvanizados por imersao a
quente, de acordo com a norma EN 10240 A.1/ A.2 ou com a ISO 1461,

conferindo maior protecdo contra a corrosao.

TOLERANCIAS ESPECIAIS
As tolerancias especiais devem ser solicitadas no ato de consulta/en-

comenda.

SOLDADURA

Possibilidade de remocéao do cordao interno de soldadura.

APTIDAO A GALVANIZAGAO
Possibilidade de fornecimento de tubos com caracteristicas quimicas

que garantam a aptiddo a galvanizacao por imerséo a quente.
VALOR EQUIVALENTE DE CARBONO (CEV)

Possibilidade de especificar o valor do CEV no ato da consulta/enco-

menda.

AREAS DE APLICACAD

INDUSTRIA ENERGIA

PROTECAO DA SUPERFICIE

Durante o fabrico todos os tubos sdo revestidos por dleo protetivo, de
alto poder hidrofugante, de forma a proteger a superficie contra a cor-
rosao. Salvo indicacdo contraria pelo cliente no ato da encomenda/con-

sulta.

CERTIFICADO
Na expedigdo, todas as encomendas sdo acompanhadas do respetivo
certificado de inspecdo, segundo a EN 10204, de acordo com a norma

de produto aplicavel.

COMPRIMENTO
Capacidade de fornecimento de tubos com comprimentos especificos,

solicitados no ato da consulta/encomenda.

OPERACOES DE DEFORMAGAO ESPECIFICAS (OU ESPECIAIS)
Possibilidade de fornecimento de tubos, de acordo com as mais exigen-

tes capacidades de deformacao.

EMBALAMENTO
Os atados poderdo ser configurados, de acordo com indicagdes do clien-
te, no ato da consulta/ encomenda. Possibilidade de serem utilizadas

embalagens com protegdo anticorrosiva - VCI

ENSAIOS LABORATORIAIS
Possibilidade de serem solicitados ensaios laboratoriais especificos, ndo
previstos na norma aplicavel (anisotropia, nevoeiro salino, metalografia,

alongamento a espessura, entre outros).

ENGENHARIA
E ARQUITETURA
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ACOS DE ALTO LIMITE ELASTICO - HSS

EN 10219-3

A composicdo quimica dos agos de alto limite eldstico sdo adicio-
nadas pequenas quantidades de elementos de liga, como nidbio,
vanadio ou titanico, que potenciam as suas propriedades fisicas
e mecanicas, garantindo, particularmente, uma maior resisténcia
mecanica e maior resisténcia a corrosao. Esta estrutura quimica
permite ainda reduzir o teor de carbono e com isso, melhorar

alguns critérios como a soldabilidade e a ductilidade.

GAMA DIMENSIONAL

Estes acos estéo particularmente indicados para situagdes em
que o racio resisténcia vs peso seja determinante, nomeadamente
no desenvolvimento e construgdo de estruturas de carga, gruas,
plataformas aéreas, fungdes telescopicas ou reboques de veiculos

pesados (aumento da carga util).

Esta solucdo permite ainda uma redugéo significativa da espes-

sura dos materiais, sem perda das suas carateristicas essenciais.



CARACTERISTICAS DIMENSIONAIS

D

|

L

E-

| — 4
y
Espessura da parede
M on
/ T
/ —— <7T
o m}

D < 406,4mm T<50mm: +£10%

T <50mm: £10% T>50mm: £0,5mm
T>50mm: £0,5mm

D >10% e um max. de £2mm

Ovalizacao
(o]

% para perfis com racio
diametro/espessura nao

superior a 100.

Massa linear B
M) oo

0,8% maximo com um minimo

+ 6% sobre comp. individuais de 0,5mm.

Comprimento exato
L ono

Comprimento L (mm) Tolerancia (mm)

T
Y y
Dimensoes exteriores
(D/B/H) oo
Lados
D <50mm +0,5mm H, B <100mm +1% ¢/ min. + 0,5mm
D>50mm :+1%deD 100mm < H, B < 200mm : +0,8%
H, B >200mm +0,6%
Esquadria dos lados Torgédo
m] m}
. ul
90° v
L ‘ 1
[t / \ f
90°+1 2mm + 0,5mm/m
Forma dos cantos
m}
: ﬁ Espessura iCcLCc2eR
i T < 6mm (16T-24T
7 Z
T 6 <T<10mm §2‘OT73‘OT
T>10mm (24T-36T
Rectitude
oo
(o]
; 0,20% do comp. total + 3mm/m

= =, |- O

‘ L ‘ f 015%

do comp. total + 3mm/m

<6000 {4 10mm

> 6000 < 10000 {+15mm

>10000 S+ 5mm + Imm/m

Concavidade / Convexidade

m]



TABELA DIMENSIONAL

Perfis Ocos Circulares

EN10219-3

Espessura
* (mm)

Peso
 (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Seccgdo
“(em?)

I- Momento
: de Inércia
¢ (emf)

W - Momento

i- Raio
: de Giragdo
: (em)

17,2
19
19
20
20

213

213
22

22

25
25

25

26,9
26,9
26,9
30
30
30
30
30
30,0
318

318

2,0
15
2,0
2,0
15
2,3
2,6
15
2,3
2,5
29
3,0
2,0
29
3,0
15

:20

0,536
0,691
0,581
0,684
0,750
0,647
0,838
0,684
0,888
0,732
0,952
1,159
0,758
0,986
0,814
1,060
0,869
1134
1,288
1,436
1,581
0,940
1,228
1,395
1,504
1,558
1716
1,768
1,054
1,381
1571
1,757
1,938
1,998
1121

1,470

21508
21944
21384
2410
21787
%1285
%1664
21358
%1764
21454
21891
22302
21505
21958
21324
21724
21413
%1844
22094
22335
22571
§ 1528
21997
%2288
%2446
22533
22790
%2875
21372
21798
22045
%2288
22523
%2601
%1460

1914

0,683
0,880
0,740
0,871
0,855
0,825
1,068
0,872
1131
0,933
1,213
1,477
0,966
1,257
1,037
1,351
1107
1,445
1,640
1,830
2,013
1197
1,565
1,778
1916
1,985
2,187
2,253
1,343
1,759
2,002
2,238
2,469
2,545
1,428

1,872

0,182
0,220
0,230
0,262
0,281
0,318
0,391
0,375
0,464
0,460
0,571
0,664
0,510
0,635
0,630
0,787
0,768
0,963
1,067
1163
1,250
0,969
1,220
1,356
1441
1,482
1,597
1,634
1,367
1,733
1,933
2,119
2,293
2,347
1,643

:2,088

304

326

335

375

464

484
577
536
670

614

770

,008

102

,188

0,515
0,500
0,558
0,548
0,542
0,621
0,605
0,656
0,640
0,702
0,686
0,671
0,727
0,711
0,780
0,763
0,833
0,816
0,807
0,797
0,788
0,900
0,883
0,874
0,867
0,864
0,855
0,852
1,009
0,992
0,983
0,973
0,964
0,960
1,073

: 1,056



Perfis Ocos Circulares
EN10219-3

7] : Espessura : Peso : Tubos : Peso : Secgdo :1-Momento : W-Momento : i-Raio
: (mm) : (Kg/m) : por Atado : por Atado : (em?) : de Inércia : de Flexdo : de Giragéo
: : : : (Kg) :  (cm¥) : Elastico : (cm)
: : : : (em’) :

318 2,3 1673 217 2178 2,132 2,333 1,467 1,046
318 2,6 1872 217 2437 2,385 2,562 1611 1,036
318 2,9 2,067 217 2691 2,633 2,777 1,746 1,027
32 15 1128 217 1469 1,437 1675 1,047 1,080
32 2,0 1,480 217 1927 1,885 2,130 1,331 1,063
32 2,3 1,685 217 2194 2,146 2,380 1,488 1,053
32 2,6 1,885 217 2454 2,401 2,615 1,634 1,044
32 2,9 2,081 217 2709 2,651 2,834 1771 1,034
33,7 15 1101 127 908 1,517 1971 1170 1,140
33,7 2,0 1,564 127 1192 1,992 2,512 1,491 1123
337 2,3 1,781 127 1357 2,269 2,811 1,668 1113
33,7 2,5 1,924 127 1466 2,450 3,001 1781 1107
337 2,6 1,994 127 1519 2,540 3,083 1,835 1,103
337 3,0 2,271 127 1731 2,893 3,441 2,042 1,001
33,7 3.2 2,407 127 1834 3,066 3,605 2,139 1,084
337 3,6 2,672 127 2036 3,404 3,910 2,321 1,072
33,7 4 2,930 127 2233 3,732 4,190 2,487 1,060
35 15 1,239 169 1256 1,579 2,219 1,268 1,186
35 2,0 1,628 169 1651 2,073 2,833 1,619 1,169
35 2,3 1,855 169 1881 2,363 3,174 1814 1,159
35 2,6 2,077 169 2106 2,646 3,495 1,997 1149
35 29 2,296 169 2328 2,925 3,798 2,170 1,140
35 3,2 2,510 169 2545 3,197 4,082 2,333 1,130
35 3,6 2,788 169 2827 3,551 4,434 2,534 1117
35 4 3,058 169 3101 3,896 4,757 2,719 1,105
38 15 1,350 127 1029 1,720 2,869 1,510 1,292
38 2,0 1,776 127 1353 2,262 3,676 1,935 1,275
38 23 2,025 127 1543 2,580 4,127 2,172 1,265
38 2,6 2,270 127 1730 2,892 4,554 2,397 1,255
38 29 2,510 127 1913 3,198 4,958 2,610 1,245
38 3,2 2,746 127 2092 3,498 5,341 2,811 1,236
38 3,6 3,054 127 2327 3,891 5,818 3,062 1,223
38 4 3,354 127 2556 4,273 6,259 3,294 1,210
40 15 1424 127 1085 1814 3,367 1,683 1,362
40 2,0 1874 127 1428 2,388 4,322 2,161 1,345
40 2,3 2,138 127 1629 2,724 4,858 2,429 1,335
40 2,6 2,398 127 1827 3,055 5,367 2,684 1,325
40 2,9 2,653 127 2022 3,380 5,851 2,925 1,316

40,0 130 : 2,737 i127 i 2086 : 3,487 : 6,007 : 3,003 11,312



Perfis Ocos Circulares

EN 10219 -3

Espessura
: (mm)

Peso
 (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Seccgao
i em?)

- 1-Momento
: de Inércia
- (em)

: W - Momento

i- Raio
: de Giragédo
i (em)

40
40
40
42
42
42
42
42
42
42
42
42
424
Y
424
424
424
424
424
424
424
445
445
445
445
445
445
445
445
45
45
45
45
45
45,0
45,0
45,0
45,0

48,3

32
3,6
15
2,3
2,5
3.0
32
3,6
4,0
15
2,3
3,0
36
4,0
2,0
29
3,6
4,0
2,0
2,3
29
30
32
3,6

{15

%2904
%3232
%3551
§L498
§L973
52252
22435
%2526
52885
gansz
%3409
%3749
%1513
§L993
%2275
;2460
%2552
%2915
%3094
§3A45
%3]88
§L591
52096
%2394
;2687
§2975
%3259
§3ﬁ31
%3395
%Leog
%2121
§2A22
%2719
g 3,011
%3107
% 3,299
% 3,676
% 4,044

11731

a1

‘g1

22213
%2463
%2706
§818
%1077
21230
%1330
%1379
21575
%1672
%1861
22047
%826
;1088
%1242
%1343
%1393
%1592
;1689
%1881
%2068
%869
%1144
%1307
%1467
21624
% 1779
%1983
% 2181
%879
% 1158
% 1322
;1485
51644
;1698
;1801
%2007
%2208

945

2&700
%4117
%4524
§L909
%2513
52869
%3102
%3218
53576
%3901
%4343
§4J75
%1927
%2538
%2397
%3134
%3251
%3713
%3941
54388
%4325
;2026
g 2,670
%&049
% 3,422
§3790
%4152
%4526
%5089
%2050
%2]02
%3085
% 3,463
%3836
% 3,958
%4202
%4682
%5152

: 2,205

6,310
6,885
7419
3,918
5,039
5,670
6,075
6,272
7,030
7,390
8,075
8,715
4,036
5192
5,843
6,261
6,464
7247
7,620
8,329
8,991
4,689
6,043
6,808
7,540
8,238
8,906
9,747
10,537
4,854
6,258
7,052
7,812
8,538
8,773
9,232
10,107
10,929

: 6,044

400

,700

893

987

347

845

,150

449

,756

953

,049

158

781

134

1,306
1,293
1281
1,433
1,416
1,406
1,399
1,396
1,383
1,376
1,364
1,351
1,447
1,430
1,420
1,413
1,410
1,397
1,391
1,378
1,365
1,521
1,504
1,494
1,484
1474
1,465
1,452
1,439
1,539
1,522
1,512
1,502
1,492
1,489
1,482
1,469
1,456

: 1,655



Perfis Ocos Circulares
EN10219-3

7] : Espessura : Peso : Tubos : Peso : Secgdo :1-Momento : W-Momento : i-Raio
: (mm) : (Kg/m) : por Atado : por Atado : (em?) : de Inércia : de Flexdo : de Giragéo
: : : : (Kg) :  (cm¥) : Elastico : (cm)
: : : : (em’) :

48,3 2,0 2,284 91 1247 2,909 7,810 3,234 1,638
48,3 2,3 2,609 91 1425 3,324 8,813 3,649 1,628
48,3 2,5 2,824 91 1542 3,597 9,460 3917 1,622
48,3 2,6 2,930 91 1600 3,733 9,777 4,048 1,618
48,3 29 3,247 91 1773 4,136 10,700 4,431 1,608
48,3 30 3,351 91 1830 4,269 11,000 4,555 1,605
48,3 3,2 3,559 91 1943 4,634 11,586 4,797 1,599
48,3 3,6 3,969 91 2167 5,055 12,708 5,262 1,586
48,3 4,0 4,370 91 2386 5,567 13,768 5,701 1,573
483 4,5 4,861 91 2654 6,192 15,006 6,214 1,557
48,3 50 5,339 91 2915 6,802 16,153 6,689 1,541
50,0 15 1,794 91 980 2,286 6,727 2,691 1716
50,0 2,0 2,368 91 1293 3,016 8,701 3,480 1,699
50,0 2,3 2,706 91 1477 3,447 9,825 3,930 1,688
50,0 2,6 3,039 91 1659 3,872 10,906 4,362 1,678
50,0 29 3,369 91 1839 4,291 11,944 4,778 1,668
50,0 3,0 3,477 91 1898 4,430 12,281 4,912 1,665
50,0 3,2 3,693 91 2016 4,705 12,941 5176 1,658
50,0 3,6 4,119 91 2249 5,248 14,208 5,683 1,645
50,0 4,0 4,638 91 2478 5,781 15,405 6,162 1,632
50,8 15 1,824 91 996 2,323 7,065 2,781 1744
50,8 2,0 2,407 91 1314 3,066 9,143 3,600 1727
50,8 2,3 2,751 91 1502 3,504 10,327 4,066 1717
50,8 2,6 3,001 91 1688 3,937 11,467 4,514 1,707
50,8 29 3,426 91 1871 4,364 12,562 4,946 1,697
50,8 3.2 3,756 91 2051 4,785 13,614 5,360 1,687
50,8 3,6 4,190 91 2288 5,338 14,952 5,887 1674
50,8 4,0 4,617 91 2521 5,881 16,219 6,385 1,661
50,8 4,5 5138 91 2805 6,546 17,705 6,971 1,645
50,8 50 5,647 91 3083 7194 19,088 7,515 1,629
50,8 6,0 6,629 91 3619 8,445 21,566 8,490 1,598
55,0 15 1,979 61 724 2,521 9,027 3,283 1,892
55,0 2,0 2,614 61 957 3,330 11,709 4,258 1875
55,0 2,3 2,989 61 1094 3,808 13,245 4,816 1,865
55,0 2,6 3,360 61 1230 4,280 14,726 5,355 1,855
55,0 2,9 3,726 61 1364 4,147 16,155 5,875 1,845
55,0 3,0 3,847 61 1408 4,901 16,620 6,044 1,842
55,0 32 4,088 61 1496 5,208 17,533 6,376 1,835

55,0 36 © 4563 i 61 {1670 : 5813 £19,292 £ 7015 1,822



Perfis Ocos Circulares
EN10219-3

' W -Momento i- Raio
: de Giragao
i (em)

"] | Espessura ‘ Peso  Tubos ‘ Peso  Secg@o 1-Momento
¢ (mm) : (Kg/m) : por Atado : por Atado ¢ (em?) : de Inércia
H H H i (Kg) - (emf)

550 £40 5,031 f1841 £ 6,409 20,965 £1,809

57,0 15 {2,053 i 751 {2615 £10,077 £1,963

57,0 20 2713

{993 {3,456 {13,084 591 §1,946

57,0 23 i3103 {1136 {3952 £ 14,809 £1,936

57,0 (26 i 3,488 i1277 {4,443 {16,475 1,926

57,0 29 {3,869 {1416 {4,929 {18,084 345 1,915

57,0 30 £ 3,995 {1462 {5,089 {18,608 529 11912

57,0 i32 {4,246 { 1554 £ 5,409 {19638

890 £1,905

570 {36 L4741 {1735 £ 6,039 £21625 588 £1,892

570 {40 {5228 {1913 £ 6,660 i 23519 252 {1879

60,3 ‘15 2175 {796 i2771 {11,983 {2,080

60,3 20 {2876 £ 1053 i 3663 i 15,581 £2,062

60,3 23 £3,290 {1204 f4101 {17650 £2,052

60,3 {25 | 3,564 {1304 {4,540 {18,993 300 §2,045

60,3 {26 £ 3700 {1354 4713 {19,654 519 {2,042

60,3 29 {4,105 i 1502 i 5,229 {21,592 162 £2,032

60,3 {30 {4,239 i 1551 £ 5,400 §22,225 £ 2,029

60,3 32 { 4,506 i 1649 {5,740 i 23,468 §2,022

60,3 {36 {5034 {1842 {6,413 {25874 {2,009

60,3 40 5,554 £ 2033 i 7075 §28173 {1,996

60,3 f45 {6,193 P61 i 2267 i 7889 {30,902 1979

60,3 {50 {6,819 {2496 i 8,687 £ 33,477 £1,963

60,3 £60 £8,035 {2041 £10,235 £ 38,184

11931

60,3 (63 i 8390 i 3071 i 10,688 {39,487 11922

60,3 i80 {10318 P61 i 3776 {13144 | 45,994 1871

63,5 15 £ 2,294 i 509 £2,922 {14,047 {2,193

63,5 20 £3033 {673 i 3864 {18,288 {2176

63,5 23 i 3471 L7t {4,422 £ 20,733 {2,165

63,5 {26 {3905 i 867 {4,974 £ 23103 {2,155

63,5 {29 {4,334 i 962 {5521 { 25,402 £ 2,145

63,5 i32 {4,759 { 1056 { 6,062 {27,630 {2135

63,5 {36 i 5318 i 1181 {8,775 {30,494 12122

63,5 {40 { 5,869 {1303 L7477 i 33,238 i 2,108

63,5 45 i 6,548 { 1454 i 8341 { 36,505 {2,092

63,5 {50 7213 i 1601 i 9,189 i 39,507 {2,076

63,5 {60 i 8,508 i 1889 £ 10,838 {45,281 { 2,044

63,5 63 i 8,887 i 1973 11,321 | 46,862 {2035

63,5 80 £ 10,950 P37 {2431 i 13,949 {54,823 i 1,983

65,0 115 : 2,349 P37 521 £ 2,992 : 15,001 {4643 : 2,246



Perfis Ocos Circulares
EN10219-3

7] : Espessura : Peso : Tubos : Peso : Secgdo :1-Momento : W-Momento : i-Raio
: (mm) : (Kg/m) : por Atado : por Atado : (em?) : de Inércia : de Flexdo : de Giragéo
: : : : (Kg) :  (cm¥) : Elastico : (cm)
: : : : (em’) :

65,0 2,0 3,107 37 690 3,958 19,658 6,049 2,229
65,0 2,3 3,556 37 789 4,530 22,293 6,859 2,218
65,0 2,6 4,001 37 888 5,097 24,851 7,646 2,208
65,0 29 4,441 37 986 5,658 27,332 8,410 2,198
65,0 3,2 4,877 37 1083 6,213 29,740 9,151 2,188
65,0 3,6 5,451 37 1210 6,944 32,837 10,104 2,175
65,0 4,0 6,017 37 1336 7,665 35,807 11,018 2,161
65,0 4,5 6,714 37 1491 8,553 39,349 12,107 2,145
65,0 50 7,398 37 1642 9,425 42,706 13,140 2,129
65,0 6,0 8,730 37 1938 11121 48,892 15,044 2,097
65,0 6,3 9,120 37 2025 11,618 50,616 15,574 2,087
65,0 8,0 11,246 37 2497 14,326 59,326 18,254 2,035
70,0 15 2,534 37 563 3,228 18,942 5,412 2,422
70,0 2,0 3,354 37 745 4,273 24,717 7,062 2,405
70,0 23 3,840 37 852 4,892 28,058 8,017 2,395
70,0 2,6 4,322 37 959 5,505 31,308 8,945 2,385
70,0 29 4,799 37 1065 6,113 34,470 9,848 2,375
70,0 3,0 4,957 37 1100 6,315 35,604 10,144 2,371
70,0 32 5,272 37 1170 6,715 37,543 10,727 2,364
70,0 3,6 5,885 37 1309 7,510 41,509 11,860 2,351
70,0 4,0 6,511 37 1445 8,294 45,326 12,950 2,338
70,0 4,5 7,269 37 1614 9,260 49,893 14,255 2,321
70,0 50 8,015 37 1779 10,210 54,242 15,498 2,305
70,0 6,0 9,470 37 2102 12,064 62,309 17,803 2,273
70,0 6,3 9,897 37 2197 12,608 64,572 18,449 2,263
70,0 8,0 12,232 37 2716 15,582 76,120 21,748 2,210
76,1 15 2,760 37 613 3,515 24,465 6,430 2,638
76,1 2,0 3,655 37 811 4,656 31,979 8,404 2,621
76,1 2,3 4,186 37 929 5,333 36,339 9,550 2,610
76,1 2,5 4,638 37 1007 5,781 39,186 10,299 2,604
76,1 2,6 4,713 37 1046 6,004 40,592 10,668 2,600
76,1 2,9 5,235 37 1162 6,669 44,738 11,758 2,590
76,1 3,0 5,408 37 1201 6,890 46,096 12,115 2,587
76,1 3,2 5,753 37 1277 7,329 48,779 12,820 2,580
76,1 3,6 6,437 37 1429 8,200 54,006 14,194 2,566
76,1 4,0 7112 37 1579 9,060 59,055 15,520 2,553
76,1 4,5 7946 37 1764 10,122 65,121 17115 2,536
76,1 50 8,767 37 1946 11,168 70,922 18,639 2,520

76,1 16,0 10373 a7 i 2303 : 13214 : 81,759 : 21,487 : 2,487



Perfis Ocos Circulares

EN 10219 -3

Espessura
: (mm)

Peso
 (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Seccgao
“(em?)

- 1-Momento
: de Inércia
- (em)

: W - Momento

i- Raio
: de Giragédo
i (em)

80

80

80

80

80,0

80,0

80,0

83,0
83,0
83,0
83,0
83,0
83,0
83,0
83,0

88,9

{63
15

2
2,6
29
3,0
3.2
36
15
2,0
2,6
36
15
2,0
2,6
29
30
32
3,6
4,0
4,0
2,0
2,3
2,5
2,6
30
32
3,6

S 40

10,845
13,436
2,904
3,847
4,407
4,963
5,514
5,697
6,061
6,783
7,497
2,996
3,971
4,549
5123
5,693
6,258
7,005
7744
3,015
3,995
4,577
5155
5,729
5,919
6,298
7,049
7,793
7,793
3,233
4,286
4,912
5,327
5,534
6,151
6,355
6,763
7573

: 8375

i 37

22408
%2983
%645
%854
%978
%1102
%1224
%1265
51346
%1505
%1664
5665
%882
%1010
§1137
%1264
%1389
%1555
%1719
5669
%887
% 1016
§1144
%1272
% 1314
21398
;1565
%1730
%1730
% 718
%951
%1090
% 1183
g 1229
;1366
% 1411
%1501
%1681

: 1859

13,815
17115
3,699
4,901
5,614
6,322
7,024
7257
7721
8,641
9,550
3,817
5,058
5,795
6,526
7,252
7972
8,923
9,865
3,841
5,089
5831
6,567
7,298
7,540
8,022
8,980
9,927
9,927
4,119
5,460
6,257
6,786
7,049
7,835
8,096
8,616
9,647

: 10,669

84,818
100,587
28,505
37,296
42,406
47,396
52,268
53,866
57,023
63,184
69,145
31,315
40,996
46,630
52,135
57,514
62,768
69,582
76,182
31,899
41,765
47,507
53,120
58,604
60,403
63,961
70,911
77,645
77,645
39,338
51,568
58,701
63,373
65,684
72,518
74,764
79,206
87,899

: 96,340

{21674

2,478
2,424
2,776
2,759
2,748
2,738
2,728
2,724
2,718
2,704
2,691
2,864
2,847
2,837
2,826
2,816
2,806
2,792
2,779
2,882
2,865
2,854
2,844
2,834
2,830
2,824
2,810
2,797
2,797
3,091
3,073
3,063
3,056
3,053
3,042
3,039
3,032
3,018

: 3,005



Perfis Ocos Circulares

EN 10219 -3

Espessura
 (mm)

Peso
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
 (Kg)

Secgao
“(cm?)

- 1-Momento
: de Inércia
- (om?)

: W - Momento
: de Flexdo

: Elastico

: (cm?)

i - Raio
: de Giragéo
i (em)

88,9
88,9
88,9
88,9
88,9
90,0
90,0

95,0

100,0
100,0
100,0
100,0
100,0
100,0
100,0
100,0
100,0
100,0
100,0
100,0
100,0
100,0
100,0
101,6
101,6
1016
1016
101,6
1016
101,6

101,6

f45
{50
{60

(63

3,0
4,0
2,0
2,3
29
30
3,6
15
2,0
2,6
29
3,0
3.2
3,6
4,5
6,0
6,3
8,0
15
2,3
2,6
29
30

132

9,366
10,346
12,267
12,833
15,961
6,437
8,484
3,459
4,587
5,258
5,925
6,587
6,807
7,245
8,115
8,977
3,644
4,834
5,542
6,245
6,944
7176
7,639
8,559
9,470
10,598
11,714
13,909
14,558
16,055
18,151
3,703
4,913
5,632
6,110
6,348
7,059
7,295

: 7765

;37
37
37
37
37
37
37
37
37
19
19
19
19
19
19
19
19
19
19
19
19
19

‘19

%2079
%2297
%2723
22849
;3543
%1429
%1883
;768
%1018
%1167
%1315
§14B2
%1511
;1608
51802
;1993
%415
;551
%632
% 712
%792
%818
;871
%976
%1080
51208
;1335
;1586
;1660
;1830
%2069
% 422
%560
% 642
%697
% 724
% 805
%832

i 885

11,932
13,179
15,626
16,348
20,332
8,200
10,807
4,406
5,843
6,698
7,547
8,391
8,671
9,229
10,337
11,435
4,642
6,158
7,059
7,956
8,846
9,142
9,731
10,903
12,064
13,501
14,923
17,719
18,545
20,452
23122
4,717
6,258
7175
7,783
8,086
8,992
9,293

: 9,892

106,545
116,374
134,941
140,236
167,966
77,670
100,128
48,161
63,203
71,994
80,611
89,057
91,835
97,334
108,112
118,599
56,307
73,952
84,278
94,410
104,352
107,625
114,106
126,823
139,215
154,257
168,812
196,499
204,446
222,362
246,482
59,095
77,632
88,485
95,608
99,138
109,593
113,035

© 119,854

223370
%26181
%30358
§3L549
%31788
%11260
%22251
%10139
%1&306
%15157
16,971
§18749
%19334
%2&491
§22760
;24968
§1L261
%14790
%16856
%1&882
%20370
§2L525
§22321
%25365
%21843
§30351
% 33,762
%39300
%40889
%44A72
% 49,296
§1L633
%15282
§11418
%18821
%19515
% 21,573
%22251

: 23593

2,988
2,972
2,939
2,929
2,874
3,078
3,044
3,306
3,289
3,278
3,268
3,258
3,254
3,248
3,234
3,220
3,483
3,466
3,455
3,445
3,435
3,431
3,424
3,411
3,397
3,380
3,363
3,330
3,320
3,297
3,265
3,539
3,522
3,512
3,505
3,501
3,481
3,488

: 3,481



Perfis Ocos Circulares

EN 10219 -3

Espessura
: (mm)

Peso
 (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Seccgao
“(em?)

- 1-Momento
: de Inércia
- (em)

: W - Momento

i- Raio
: de Giragédo
i (em)

1016
101,6
101,6
101,6
101,6
1016
101,6
108,0
108,0
108,0
108,0
108,0
108,0
108,0
108,0
108,0
108,0
108,0
108,0
108,0
114,3
114,3
114,3
114,3
114,3
114,3
114,3
114,3
114,3
114,3
114,3
114,3
114,3
114,3
114,3
1143
120,0
120,0

120,0

3.6
4,0
50
6,0
6,3
8,0
2,3
2,6
3.0
32
36
4,0
50
6,0
6,3
8,0
2,0
2,5
3,0
3,6
4,0
50
6,0
6,3
70
8,0
100
2,0

(26

8,701
9,628
10,776
11,812
14,146
14,807
18,467
5,228
5,985
6,758
7,517
7,768
8,270
9,269
10,259
11,486
12,701
15,093
15,801
19,729
5,539
6,353
6,893
7162
7,967
8,234
8,768
9,828
10,881
12,185
13,478
16,025
16,780
18,523
20,972
25,722
5,820
6,676

7528

;992
21098
%1228
§l358
%1613
§1688
%2105
;596
%683
%770
%886
%943
%1057
21170
%1309
%1448
%1721
%1801
§2249
%631
;724
§786
;816
%908
%939
%1000
% 1120
%1240
%1389
% 1536
%1827
% 1913
g 2112
%2391
%2932
% 663
; 761

: 858

11,084
12,265
13,727
15174
18,020
18,862
23,524
6,660

7,638

8,609

9,575

9,896

10,536
11,807
13,069
14,632
16,179
19,227
20,128
25,133
7,056

8,093

8,781

9,124

10,149
10,490
11,169
12,520
13,861
15,523
17,169
20,414
21,375
23,597
26,716
32,767
7414

8,505

: 9,589

133,237
146,284
162,129
177,469
206,677
215,067
259,501
93,575

106,713
119,624
132,311
136,491
144,777
161,057
176,955
196,297
215,062
250,906
261,232
316,170
111,267
126,948
137,259
142,373
157,546
162,548
172,469
191,984
211,065
234,319
256,920
300,212
312,714
341,037
379,492
449,663
129,081
147,327

£ 165,291

3,467
3,454
3,437
3,420
3,387
3,377
3,321
3,748
3,738
3,728
3,717
3,714
3,707
3,693
3,680
3,663
3,646
3,612
3,603
3,547
3,971
3,961
3,954
3,950
3,940
3,936
3,930
3,916
3,902
3,885
3,868
3,835
3,825
3,802
3,769
3,704
4,173
4,162

: 4152



Perfis Ocos Circulares

EN 10219 -3

Espessura
 (mm)

Peso
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
 (Kg)

Secgao
“(cm?)

- 1-Momento
: de Inércia
- (om?)

: W - Momento
: de Flexdo

: Elastico

: (cm?)

i - Raio
: de Giragéo
i (em)

120,0
120,0
120,0
120,0
120,0
120,0
120,0
120,0
1200
120,0
120,0
1250
1250
125,0
1250
125,0
1250
125,0
125,0
125,0
125,0
125,0
1250
127,0
127,0
1270
1270
1270
1270
127,0
127,0
127,0
127,0
127,0
1270
1270
1270
133,0

133,0

2,9
30
3,6
4,5
50
6,0
6,3
8,0
10,0
2,9
30
3,6
4,5
50
6,0
6,3

(70

2,6
3,0
3,2
3,6
40
4,5
6,0
6,3

i80

{29

£30

8,375
8,656
9,217
10,334
11,443
12,818
14,180
16,868
17,665
22,097
27128
8,732
9,026
9,612
10,778
11,936
13,373
14,797
17,608
18,442
20,370
23,083
28,361
6,165
7,073
7977
8,875
9,174
9,770
10,956
12,133
13,595
15,044
17,904
18,753
23,478
28,854
9,305

: 9,618

%19
%19
§19
%19
§19
%19
§23
%23
§23
%23
§19
%19
510
%14
%14
§14
%14
%14
%14
%14
%14
%14
§14
%14
%14
%14

‘19

;955
%987
%1051
21178
;1305
%1461
%1817
;1923
§2014
%2519
%3093
21205
%1246
;1326
21487
%1647
%1845
%2042
%2007
§2102
%2322
%2631
§1702
;518
%670
;746
%771
% 821
%920
%1019
% 1142
%1264
§1504
; 1575
; 1972
% 2424
%1061

: 1096

10,669
11,027
11,742
13,165
14,577
16,328
18,064
21,488
22,504
28,149
34,558
11124
11,498
12,245
13,730
15,205
17,035
18,850
22,431
23,493
25,950
29,405
36,128
7,854

9,010

10,161
11,306
11,687
12,446
13,956
15,457
17,318
19,164
22,808
23,889
29,908
36,757
11,853

12,252

182,976
188,810
200,385
223170
245,477
272,695
299,188
350,048
364,765
443,623
527,002
207,420
214,054
227223
253,163
278,580
309,627
339,881
398,066
414,929
453,241
505,514
601,762
153,437
175,200
196,646
217,776
224,750
238,595
265,875
292,613
325,287
357,140
418,441
436,218
531,801
633,547
250,903

: 258,966

%30496
§3L468
%33397
%31195
%40913
%45449
%49355
%58341
%60]94
%73937
%81834
%33187
%34249
%36356
%40506
%44573
%49540
%54381
%63ﬁ91
%66389
%72519
;80882
%96282
%24163
%21591
230868
%34295
%35394
% 37,574
% 41,870
%4&081
§5L226
;56242
565896
%68696
;83748
% 99,771
%31730

: 38,942

4,141
4,138
4,131
4,117
4,104
4,087
4,070
4,036
4,026
3,970
3,905
4,318
4,315
4,308
4,294
4,280
4,263
4,246
4,213
4,203
4,179
4,146
4,081
4,420
4,410
4,399
4,389
4,385
4,378
4,365
4,351
4,334
4,317
4,283
4,273
4,217
4,152
4,601

{4,597



Perfis Ocos Circulares

EN 10219 -3

Espessura
: (mm)

Peso
 (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Seccgao
“(em?)

I - Momento . W - Momento
: de Inércia
- (em®)

i- Raio
: de Giragédo
i (em)

133,0
133,0
133,0
133,0
133,0
1330
133,0
133,0
1330
1397
139,7
139,7
139,7
139,7
139,7
139,7
1397
1397
139,7
1397
139,7
141,3
1413
1413
141,3
1413
141,3
141,3
1413
141,3
141,3
141,3
141,3
152,0
152,0
152,0
152,0
152,0

152,0

3,2
36
45
50
6,0

(63

3.0
4,0
4,5
6,0
6,3
70

i80

3,2
36
4,5
6,0

{63

3,0
32
3,6

S 45

10,243
11,488
12,725
14,261
15,783
18,792
19,685
24,662
30,334
9,784

10,114
13,386
15,004
16,610
19,783
20,726
22,908
25,983
31,986
37,791
39,212
9,898

10,898
12,225
13,544
15,182
16,807
20,020
20,975
26,299
32,381
38,265
39,705
10,663
11,024
11,743
13,175
14,600

: 16,369

13

(13

21168
%1310
%1451
§1626
%1799
52142
%2244
%2811
§3458
%1115
%1153
§1526
%1710
%1894
22255
%2363
% 2612
%2962
%3646
%4308
%4470
%772
§850
%954
%1056
% 1184
% 1311
%1562
%1636
%2051
%2526
%2985
% 3097
%832
;860
%916
%1028
% 1139

1277

13,049
14,635
16,211
18,166
20,106
23,939
25,077
31,416
38,642
12,463
12,884
17,053
19,113
21,159
25,202
26,403
29,182
33,100
40,746
48,142
49,951
12,609
13,883
15,574
17,254
19,340
21,410
25,503
26,719
33,502
41,249
48,745
50,580
13,584
14,043
14,959
16,784
18,598

:20,852

274,978
306,550
337,525
375,417
412,403
483,716
504,432
616,106
735,581
291,683
301,090
392,859
437,203
480,541
564,260
588,621
644,136
720,289
861,894
989,993
1020,012
302,035
331,149
369,369
406,911
452,898
497,853
584,733
610,023
746,796
894,059
1027,452
1058,739
377,620
389,867
414,209
462,295
509,591

: 567,613

4,581
4,577
4,563
4,546
4,529
4,495
4,485
4,428
4,363
4,838
4,834
4,800
4,783
4,766
4,732
4,722
4,698
4,665
4,599
4,535
4,519
4,894
4,884
4,870
4,856
4,839
4,822
4,788
4,778
4,721
4,656
4,591
4,575
5,272
5,269
5,262
5,248
5,235

: 5217



Perfis Ocos Circulares

EN 10219 -3

Espessura
 (mm)

Peso
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
 (Kg)

Secgao
“(cm?)

- 1-Momento
: de Inércia
- (om?)

: W - Momento
: de Flexdo

: Elastico

: (cm?)

i - Raio
: de Giragéo
i (em)

152,0
152,0
152,0
152,0
152,0
152,0
152,0
152,4
152,4
152,4
152,4
152,4
152,4
152,4
152,4
152,4
1524
152,4
152,4
152,4
159,0
159,0
159,0
159,0
159,0
159,0
159,0
159,0
159,0
159,0
159,0
159,0
1651
1651
1651
1651
1651
165,1

165,1

{50
{60

(63

3.0
32
3,6
4,0
4,5
6,0
6,3
8,0
10,0
12,5
29
3,0
4,0
6,0
6,3
70

i80

3,2
3,6
4,5

{60

18,126
21,603
22,637
28,410
35,019
41,431
43,003
10,692
11,053
11,774
13,211
14,639
16,413
18,176
21,663
22,699
28,489
35,118
41,550
43,127
11,164
11,542
15,290
17,146
18,989
22,639
23,725
26,240
29,791
36,746
43,503
45,161
11,600
12,777
14,338
15,892
17,823
19,742

: 23542

;13
13
13
13
13
13
13
13
13
13
13
13
13
13
10
10
10
10
10
10
lO

‘10

21414
%1685
%1766
22216
%2731
23232
%3354
%834
%862
%918
%1030
%1142
%1280
%1418
21690
%1771
% 2222
%2739
%3241
53364
%871
%900
%1193
%1337
%1481
21358
%1424
% 1574
% 1787
%2205
%2610
% 2710
;696
%767
;860
%954
%1069
% 1185

1413

23,091
27,520
28,837
36,191
44,611
52,779
54,782
13,620
14,081
14,999
16,829
18,648
20,909
23,154
27,596
28,916
36,292
44,736
52,930
54,939
14,222
14,703
19,478
21,842
24,190
28,840
30,222
33,427
37,950
46,810
55,418
57,530
14,777
16,276
18,265
20,244
22,704
25,148

:29,990

624,430
734,518
766,638
940,970
1129,987
1302,580
1343,277
380,667
393,014
417,557
466,042
513,732
572,241
629,538
740,565
772,962
948,817
1139,631
1313,722
1354,804
433,328
447,420
585,334
652,268
717,876
845,187
882,381
967,406
1084,671
1304,880
1506,876
1554,652
486,126
533,482
595,793
657,165
732,571
806,543

: 950,252

82,162
96,647
100,873
123,812
148,682
171,392
176,747
49,956
51,577
54,798
61,160
67,419
75,097
82,617
97,187
101,439
124,517
149,545
172,404
177,796
54,507
56,279
73,627
82,046
90,299
106,313
110,991
121,686
136,437
164,136
189,544
195,554
58,889
64,625
72,174
79,608
88,743
97,704

£ 115,112

5,200
5,166
5156
5,099
5,033
4,968
4,952
5,287
5,283
5,276
5,262
5,249
5,231
5,214
5,180
5170
5113
5,047
4,982
4,966
5,520
5,516
5,482
5,465
5,448
5,414
5,403
5,380
5,346
5,280
5,215
5,198
5,736
5,725
5711
5,698
5,680
5,663

: 5,629



Perfis Ocos Circulares

EN 10219 -3

Espessura
: (mm)

Peso
 (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Seccgao
“(em?)

- 1-Momento
: de Inércia
- (em)

: W - Momento

i- Raio
: de Giragédo
i (em)

1651
165,1
165,1
1651
165,1
168,3
1683
1683
168,3
168,3
168,3
168,3
168,3
168,3
168,3
168,3
168,3
1778
1778
1778
1778
1778
1778
1778
1778
1778
1778
1778
1778
1937
1937
1937
1937
1837
193,7
1937
1937
193,7

1937

6,3
8,0
10,0
12,0
12,5
2,9
3,0
4,5
50
6,0
6,3
70

{80

3,0
4,0
4,5
6,0
6,3

i80

3,0
4,0
50
6,0
6,3
70
8,0

£100

24,672
30,995
38,250
45,308
47,042
11,829
12,230
16,208
18,178
20,136
24,015
25,170
27,845
31,626
39,039
46,255
48,028
12,509
12,932
17,145
19,232
21,308
25,421
26,646
29,485
33,500
41,382
49,067
50,857
13,646
14,109
18,713
20,997
23,268
27,774
29,116
32,230
36,637

© 45,303

%1480
%1860
%2295
22718
%2823
§710
%734
21091
%1208
%1441
§1510
%1671
%1898
%2342
% 2775
%2882
%751
%776
51029
%1154
%1278
g 1525
%1599
%1238
21407
% 1738
%2061
%2140
%573
%593
%786
%882
%977
% 1167
% 1223
%1354
%1539

: 1903

31,430
39,484
48,726
57,717
59,926
15,069
15,579
20,647
23,157
25,651
30,593
32,063
35,472
40,288
49,731
58,924
61,183
15,934
16,475
21,840
24,500
27143
32,384
33,943
37,561
42,675
52,716
62,505
64,913
17,383
17,973
23,838
26,748
29,641
35,381
37,090
41,057
46,672

{57711

992,282
1221,246
1471,285
1701,479
1756,054
515,463
532,283
697,092
777,216
855,846
1008,695
1053,421
1155,788
1297,271
1563,984
1809,966
1868,353
609,462
629,410
825,086
920,367
1013,969
1196,217
1249,621
1371,988
1541,437
1861,982
2159,055
2229,795
791,213
817,223
1072,791
1197,516
1320,232
1559,723
1630,046
1791,435
2 015,537

: 2441,588

{ 208,109

: 252,100

5,619
5,562
5,495
5,430
5,413
5,849
5,845
5,811
5,793
5776
5,742
5,732
5,708
5,675
5,608
5,542
5,526
6,184
6,181
6,146
6,129
6,112
6,078
6,068
6,044
6,010
5,943
5,877
5,861
6,747
6,743
6,708
6,691
6,674
6,640
6,629
6,605
6,572

: 6,504



Perfis Ocos Circulares

EN 10219 -3

Espessura
 (mm)

Peso
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
 (Kg)

Secgao
“(cm?)

- 1-Momento
: de Inércia
- (om?)

: W - Momento
: de Flexdo

: Elastico

: (cm?)

i - Raio
: de Giragéo
i (em)

1837
1937
200,0
200,0
200,0
200,0
200,0
200,0
200,0
200,0
200,0
200,0
200,0
219,1
2191
2191
2191
2191
219,1
2191
2191
2191
2191
219,1
219,1
2445
2445
2445
2445
2445
2445
2445
2445
244.5
244.5
2445
273,0
273,0

2730

30
4,5
50
6,0
7,0

i80

30
4,5
50
6,0
6,3

(70

r
4,5
50
6,0
6,3
7.0

i80

{46

{50

53,772
55,858
14,096
14,575
19,335
21,696
24,045
28,706
33,318
37,880
46,857
55,636
57,800
15,462
15,988
21,219
23,816
26,400
31,532
33,062
36,615
41,648
51,567
61,289
63,688
21,387
23,724
26,634
29,632
35,291
37,009
41,000
46,660
57,831
68,806
71,518
26,536
30,448

: 33,046

i10
{10

i10

22258
%2346
%846
;875
%1160
2911
%1010
%1206
21399
%1591
%1968
%2337
%2428
%649
%883
%1146
%1286
%1426
%1703
§1785
%1977
%1749
g 2166
%2574
%2675
2898
%996
%1119
%1240
%1059
% 1110
%1230
%1400
§1388
% 1651
% 1716
% 1274
% 913

: 1586

68,499
71,157
17,957
18,567
24,630
27,638
30,631
36,568
42,443
48,255
59,690
70,874
73,631
19,697
20,367
27,030
30,338
33,631
40,168
42,117
46,643
53,055
65,691
78,075
81,132
27,245
30,222
33,929
37,621
44,956
47,145
52,229
59,439
73,670
87,650
91,106
33,804
38,787

: 42,007

2 839,200
2934,312
872,191

900,908

1183,229
1321121
1 456,865
1721,994
1978,795
2227444
2700,984
3143,985
3250122
1151,074
1189,129
1563,836
1747240
1928,043
2281947
2386,139
2 625,746
2 959,633
3598,439
4199,882
4 344,580
1976,832
2185673
2 443,761
2 698,582
3198,535
3346,027
3685,750
4160,447
5073147
5938,344
6147418
3058,248
3 493,758

: 3780,815

293,154
302,975
87,219

90,091

118,323
132,112
145,686
172,199
197,879
222,744
270,098
314,399
325,012
105,073
108,547
142,751
158,492
175,997
208,302
217,813
239,685
270,163
328,475
383,376
396,584
161,704
178,787
199,899
220,743
261,639
273,704
301,493
340,323
414,981
485,754
502,856
224,047
255,953

: 276,983

6,438
6,422
6,969
6,966
6,931
6,914
6,897
6,862
6,828
6,794
6,727
6,660
6,644
7,645
7,641
7,606
7,589
7572
7,537
7527
7,503
7,469
7,401
7,334
7,318
8,518
8,504
8,487
8,469
8,435
8,425
8,401
8,366
8,298
8,231
8,214
9,512
9,491

§ 9,477



Perfis Ocos Circulares

EN 10219 -3

Espessura
: (mm)

Peso
 (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Seccgao
i (cm?)

:1-Momento  : W - Momento
: de Inércia
‘ (emf)

i~ Raio
: de Giragédo
i (em)

273,0

273,0

273,0

2730

2730

273,0

273,0

2850

285,0

285,0

285,0

285,0

285,0

285,0

285,0

285,0

3239

3239

3239

3239

3239

3239

3239

3239

3239

6,0
6,3
8,0
12,0
12,5
4,5
50
6,0
6,3

{80

4,0
50
6,0
6,3

{70

239508
;41%37
245920
;52282
;84880
571240
;80304
221720
531129
;34526
§4L283
54&301
254550
%61819
;80791
%84003
§3L557
239323
241039
249345
554707
g 62,325
271412
592303

: 95,995

21896
21243
21102
51255
21557
§1854
21927
;665
2747
;829
2991
21039
21312
;1628
51939
;2016
2757
%944
21129
§1184
51313
51498
;1858
; 2215

£ 2304

250328
;52785
;5&498
;66&02
%82&24
598395
;102298
235312
239555
;43382
252590
;55160
;69518
;86394
2102319
2101010
240200
250393
259923
;62859
éagﬁgo
579394
;98&15
;111584

£ 122,286

4 487,084
4695,823
5177,302
5851714
7154,093
8 396,141
8 697,449
3 485,996
3901,061
4 311,640
5119,465
5358,376

| 6682,689

9 606,548
9 953,649
5143,165
6 369,425

{ 7572467

£ 8752,588
£ 9910,081
£12158,342

{14 319,559

8177713 i 573,875

74144

© 698,502

i 7928897 { 489,589

114846530 916735

2&442
§9A32
§9A08
29373
29305
59237
29221
;9336
;9818
29901
;9866
;9856
;9798
29729
29561
§9B44
§1L311
;11276
§1L241
§1L231
511207
511172
§1L104
§1L035

£ 11,019

Perfis Ocos Quadrados

EN 10219 -3

Dimensoes

Espessura
- (mm)

Peso
 (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Seccao
“(cm?)

I - Momento W - Momento
: de Inércia : de Flexdo
i (em?) : Elastico

i (cm?)

- Raio
: de Giragdo
¢ (em)

15

15

16

16

18

18

15
15
2,0

£20

0,590
0,736
0,637
0,798
0,732

0,924

{ 360

: 360

1274
1580
1376
1724
1269

£ 1602

fo7s

0,25
0,27
0,31
0,41

1048

022 £0.29




Perfis Ocos Quadrados
EN10219-3

Dimensdes : Espessura : Peso : Tubos : Peso : Secgdo :1-Momento : W-Momento : i-Raio
: (mm) : (Kg/m) : por Atado : por Atado : (em?) : de Inércia : de Flexdo : de Giragéo
: : : : (Kg) :  (cm¥) : Elastico : (cm)
: : : : (em’) :

19 15 0,779 225 1052 0,99 0,49 0,52 0,70
19 2,0 0,987 225 1332 1,26 0,58 0,61 0,68
20 15 0,826 225 1115 1,05 0,58 0,58 0,74
20 2,0 1,050 225 1418 134 0,69 0,69 0,72
22 15 0,920 196 1082 117 0,80 0,73 0,83
22 2,0 1175 196 1382 1,50 0,96 0,87 0,80
25 15 1,061 196 1248 135 122 0,97 0,95
25 2,0 1,364 196 1604 174 1,48 119 0,92
25 2,5 1,640 196 1929 2,08 1,69 135 0,80
25 3,0 1,890 196 2223 2,41 184 147 0,87
30 15 1,297 169 1315 1,65 2,20 1,46 115
30 2,0 1678 169 1701 2,14 2,72 181 113
30 2,5 2,032 169 2060 2,59 3,16 2,10 110
30 3,0 2,361 169 2394 3,01 3,50 2,34 1,08
35 15 1,532 121 1112 195 3,60 2,05 1,36
35 2,0 1,992 121 1446 2,54 4,51 2,58 133
35 3,0 2,832 121 2056 3,61 5,95 3,40 128
35 4,0 3,570 121 2592 4,55 6,93 3,96 123
40 15 1,768 121 1284 2,25 5,49 2,75 1,56
40 2,0 2,306 121 1674 2,94 6,94 3,47 1,54
40 2,5 2,817 121 2045 3,59 8,22 4,11 151
40 3,0 3,303 121 2398 4,21 9,32 4,66 1,49
40 4,0 4,198 64 1612 5,35 11,07 5,54 L44
40 50 4,990 64 1916 6,36 12,26 6,13 1,39
45 15 2,003 100 1202 2,55 7,96 3,54 177
45 2,0 2,620 100 1572 3,34 10,12 4,50 1,74
45 30 3,774 100 2264 4,81 13,78 6,12 1,69
45 4,0 4,826 64 1853 6,15 16,61 7,38 1,64
50 15 2,239 81 1088 2,85 11,07 4,43 197
50 2,0 2,934 81 1426 3,74 14,15 5,66 195
50 2,5 3,602 81 1751 4,58 16,94 6,78 1,92
50 3,0 4,245 81 2063 5,41 19,47 7,79 1,90
50 4,0 5,454 64 2094 6,95 23,74 9,49 185
50 50 6,560 49 1929 8,36 27,04 10,82 1,80
50 6,0 7,562 49 2223 9,63 29,45 11,78 175
60 15 2,710 64 1041 3,45 19,52 6,51 2,38
60 2,0 3,562 64 1368 4,54 25,14 8,38 2,35
60 2,5 4,387 64 1685 5,59 30,34 10,11 2,33

60 £30 {5187 {64 :1992 : 6,61 : 3513 ‘1171 1231



Perfis Ocos Quadrados

EN 10219 -3

Dimensoes

Espessura
: (mm)

Peso
 (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Seccgao
i em?)

I - Momento . W - Momento
: de Inércia
- (em®)

i- Raio
: de Giragédo
i (em)

60

60

60

60

60

70

70

70

70

70

70

70

70

70

76

80

80

80

80

80

80

80

80

90

90

90

90

90

90

92

100

100

100

100

100

100

100

100

100

4,0
50
6,0
6,3
8,0
15
2,0
2,5
3,0
4,0
6,0
6,3
8,0
3,0
3,0
50
6,0
6,3
8,0
30
50
6,0
6,3
8,0
2,0
3,0
4,0
6,0
6,3

£ 70

6,710
8,130
9,446
9,553
11,337
3,181
4,190
5172
6,129
7,966
9,700
11,330
11,531
13,849
6,695
3,652
4,818
7071
9,222
11,270
13,214
13,510
16,361
8,013
10,478
12,840
15,098
15,488
18,873
10,729
6,074
8,955
10,358
11,734
13,085
14,410
16,982
17,466

119121

(16

21691
%1756
%1700
21720
%1088
%935
%1232
%1521
%1802
%2342
%1455
%1700
%1730
%1330
%1446
%789
%1041
%1527
%1992
%1691
%1982
%2027
%1472
%1442
;1886
%1926
% 1812
%1859
%1699
% 2317
%911
%1343
%1554
§ 1760
%1570
% 1729
% 2038
%2096

: 1836

21036
%1203
21217
%14A4
%405
%534
%659
2281
%1015
%1236
%1443
%14ﬁ9
%1164
%853

{ 4,65

11,75
14,36
16,83
17,21
20,84
10,21
13,35
16,36
19,23
19,73
24,04
13,67
774

11,41
13,19
14,95
16,67
18,36
21,63
22,25

: 24,36

43,55
50,49
56,07
54,41
58,57
31,46
40,73
49,41
57,53
72,12
84,63
9517
93,77
104,11
74,69
47,48
61,70
87,84
111,04
131,44
149,18
148,51
168,38
127,28
161,92
192,93
220,48
221,13
254,59
173,67
123,01
177,05
202,28
226,35
249,29
271,10
311,47
314,17

: 337,04

201
2,79
276

{274

3,18
3,17
312
3,07
3,03

{298

3,56
3,99
3,94
3,92
3,89
3,87
3,84
3,79
3,76

1372



Perfis Ocos Quadrados

EN 10219 -3

Dimensoes

Espessura
 (mm)

Peso
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
 (Kg)

Secgao
“(cm?)

- 1-Momento
: de Inércia
- (om?)

: W - Momento
: de Flexdo

: Elastico

: (cm?)

i - Raio
: de Giragéo
i (em)

100

100

110

110

110

110

110

110

110

110

110

110

120

120

120

120

120

120

120

120

120

120

120

120

125

125

125

125

125

125

125

125

125

125

130

130

130

130

130

£80

30
35
4,5
50
6,0
6,3
7,0
8,0
10,0
30
4,0
50
6,0
6,3
7,0

{80

12,5
30
35
45
50
6,0
6,3
7,0

i80

3,0
4,0

:50

§2L385
%25555
%9397
§1L457
%12990
%14A98
%1&980
%18866
%19A44
§2L319
%23397
%28]05
%10339
%12556
%14246
%15911
%11550
%20750
§2L422
223517
gzsAog
§3L845
%35843
% 36,929
§1L310
213105
%14374
%16517
%1&335
%21592
% 22,411
%24616
%21665
% 33,415
§1L781
%13555
%15502
%11324

£19,120

;15
15
20
20
20
20
16
16
20
20
20
12
12

12

20
20
20
20
16
12
20
20

20

%1925
%2301
%1188
21375
%1559
%1740
%1918
%2264
52333
%2047
%2294
§2756
%1301
%1507
§l710
%1909
%2106
%2490
% 2571
51693
%1901
%2293
§1290
% 1329
%1357
g 1573
% 1785
%1994
%2200
%2603
%2689
%2363
%2656
%2406
% 1414
%1639
21860
% 2079

: 2294

2724
32,57
12,61
14,59
16,55
18,47
20,36
24,03
24,77
2716
30,44
36,57
13,81
15,99
18,15
20,27
22,36
26,43
27,29
29,96
33,64
40,57
45,66
47,04
14,41
16,69
18,95
21,17
23,36
27,63
28,55
31,36
35,24
42,57
15,01
17,39
19,75
22,07

: 24,36

365,94
411,08
238,34
272,85
305,94
337,63
367,95
424,57
430,14
463,15
505,64
574,80
312,35
358,17
402,28
444,70
485,47
562,16
571,55
617,26
676,88
776,81
805,70
817,01
354,50
406,80
457,23
505,83
552,62
640,89
652,59
705,69
775,32
893,42
400,28
459,64
516,97
572,31

: 625,68

73,19
82,22
43,33
49,61
55,62
61,39
66,90
7719
78,21
84,21
91,93
104,51
52,06
59,69
67,05
74,12
80,91
93,69
95,26
102,88
112,81
129,47
134,28
136,17
56,72
65,09
73,16
80,93
88,42
102,54
104,41
11291
124,05
142,95
61,58
70,71
79,53
88,05

: 96,26

3,67
3,55
4,32
4,30
4,28

{425

4,08
3,96
4,76
4,73
4,71
4,68
4,66
4,61
4,54
4,49
4,38
4,20
417
4,96
4,94
4,91
4,89
4,86
4,82
4,78
4,74
4,69

{458

i 5,09

{507



Perfis Ocos Quadrados

EN 10219 -3

Dimensoes

Espessura
: (mm)

Peso
 (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Seccgao
i em?)

- 1-Momento
: de Inércia
- (em)

: W - Momento

i- Raio
: de Giragédo
i (em)

130

130

130

130

130

130

130

140

140

140

140

140

140

140

140

140

140

140

140

150

150

150

150

150

150

150

150

150

150

150

150

160

160

160

160

160

160

160

160

6,0
6,3
8,0
10,0
12,0
12,5
3,0
35
4,0
50
6,0
6,3
70

{80

12,5
3.0
35
4,5
50
6,0
6,3
8,0

{100

4,0
6,0
6,3

£ 70

22,634
23,401
25,715
28,921
34,985
39,611
40,854
12,723
14,754
16,758
18,737
20,690
24,518
25,379
27913
31,433
38,125
43,379
44,779
13,665
15,853
18,014
20,150
22,260
26,402
27,357
30,111
33,945
41,265
47,147
48,704
14,607
16,952
19,270
21,563
23,830
28,286
29,335

© 32,309

12

f12

;2716
%2808
%2469
§2776
%2519
§2852
%2941
%1527
§1770
%1609
%1799
§1986
%2354
%2436
22010
%2263
% 2745
%2342
%2418
§1312
% 1522
% 1729
§1934
% 2137
%2535
%2628
% 2168
%2444
% 2228
%2546
%2830
%1052
% 1221
§1387
%1553
% 1716
% 2037
% 2112

: 2326

28,83
29,81
32,76
36,84
44,57
50,46
52,04
16,21

18,79
21,35
23,87
26,36
31,23
32,33
35,56
40,04
48,57
55,26
57,04
17,41

20,19
22,95
25,67
28,36
33,63
34,85
38,36
43,24
52,57
60,06
62,04
18,61
21,59
24,55
27,47
30,36
36,03
37,37

{4116

726,64
740,94
802,17
882,85
1021,10
107524
1093,42
503,34
578,66
651,62
722,24
790,56
920,43
940,82
1020,68
1126,77
1311,67
1398,33
142523
622,73
716,64
807,82
896,30
982,12
1145,91
1173,71
1275,59
1411,83
1652,53
1779,77
1817,44
759,64
874,97
987,17
1096,29
1202,36
1405,48
144213

: 1569,69

: 196,21

5,02
4,99
4,90
4,79
4,62

{ 4,58

539
5,36
5,30
5,20
5,03
5,00
5,98

{596

5,44
5,41
6,39
6,37

{ 6,34



Perfis Ocos Quadrados

EN 10219 -3

Dimensoes

Espessura
 (mm)

Peso
 (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Secgao
“(cm?)

- 1-Momento
: de Inércia
- (om?)

: W - Momento
: de Flexdo

: Elastico

: (cm?)

i - Raio
: de Giragédo
i (em)

160

160

160

160

175

175

175

175

175

175

175

175

175

175

175

175

180

180

180

180

180

180

180

180

180

180

180

180

200

200

200

200

200

200

200

200

200

200

220

£80

3,0
4,0
50
6,0
6,3
70
8,0

{100

3.0
35
4,5
50
6,0
6,3

{80

45
{50
{60

63

36,457
44,405
50,915
52,629
16,020
18,600
21,154
23,682
26,185
31,112
32,302
35,606
40,225
49,115
56,567
58,617
16,491
19,150
21,782
24,389
26,970
32,054
33,292
36,705
41,481
50,685
58,451
60,479
24,294
27,215
30,110
35,822
37,248
41,101
46,505
56,965
65,987
68,329

: 26,806

i12

%12
12
12
12

P12

»
12
12
12

12

%2625
%2398
%2749
22842
%1153
§1339
%1523
%1705
§1885
%2240
%2326
§1923
%2172
%2652
22036
%2107
%1187
%1379
%1568
%1756
%1942
%2308
%2397
%1982
%2240
22737
%2104
% 2177
% 1312
%1470
%1828
%1934
% 2011
g 2219
% 2511
%2051
%2376
%2460

: 1448

24&44
%5557
%6486
%6104
%20A1
52369
%2695
%3047
53336
%3&63
§4L15
54536
§5L24
%6257
§7zoe
%7454
§2L01
%2439
%2175
§3Lo7
%3435
%4033
%4241
%46]6
%5284
26457
%7446
%7204
%3035
%3437
%3836
%4553
%4145
55236
%5924
%7257
%8406
;8104

: 34,15

1741,23
2047,67
2224,36
2275,04
1000,48
1153,68
130312
1448,83
1590,86
1864,03
1916,90
2090,47
2325,48
2750,91
3020,15
3095,00
1090,83
1258,28
142174
1581,26
1736,87
2036,52
2095,65
2286,70
2545,86
3016,80
332219
3406,43
1968,13
2191,54
2410,09
2832,75
2921,53
3194,10
3566,25
4251,06
4730,22
4859,42

: 263914

217,65
255,96
278,05
284,38
114,34
131,85
148,93
165,58
181,81
213,03
219,07
238,91
265,77
314,39
345,16
353,71
121,20
139,81
157,97
175,70
192,99
226,28
232,85
254,08
282,87
335,20
369,13
378,49
196,81
219,15
241,01
283,27
292,15
319,41
356,63
42511
473,02
485,94

: 239,92

7,00
6,98
6,95
6,93
6,91
6,86
6,83
6,79
6,74

i 6,63

6,68
6,65
797
7,93
7,88

{781



Perfis Ocos Quadrados

EN 10219 -3

Dimensoes

Espessura
: (mm)

Peso
 (Kg/m)

Tubos

: por Atado

: Peso

: por Atado
i (Kg)

Seccgao
i em?)

: 1-Momento
: de Inércia
- (emf)

: W - Momento

. i - Raio

: de Giragédo
i (em)

220

220

220

220

220

220

220

220

250

250

250

250

250

250

250

250

260

260

260

260

260

260

260

4,5
50
6,0
6,3
8,0
10,0
12,0
12,5
50
6,0
6,3
7.0

i80

{50
i6,0

(63

30,041
33,250
39,590
41,204
51,529
63,245
73,523
76,179
37,960
45,242
47,139
52,091
59,065
72,665
84,827
87,954
39,530
47,126
49,117
61,577
75,805
88,595

91,879

f1622

i1796

i 2138

i 2225

i 2783

{2077

i 2647

{2742

i 1367

{1629

i 1697

{1875

i 2126

i 2616

i 2036

2111

i1423

i 1697

i 1768

{2217

i 2729

i 2126

£ 2205

38,27
42,36
50,43
52,49
65,64
80,57
93,66
97,04
48,36
57,63
60,05
66,36
75,24
92,57
108,06
112,04
50,36
60,03
62,57
78,44
96,57
112,86

: 117,04

£ 204155

: 3238,02

{ 3813,36

§3939,93

{ 4828,01

{ 5782,46

{ 6486,85

: 6673,98

{ 4805,01

{ 5672,00

{ 5872,62

{ 6442,58

£ 7229,20

i 8706,67

{ 9859,42

£10161,31

£ 5422,03

| 6404,54

| 6634,95

: 8178,02

| 9864,65

£ 11199,50

{ 11547,88

: 888,30

f877

(874

{870

{952

{1038

{1033

£10,30

f1021

{1011

Perfis Ocos Rectangulares

EN10219-3

Dimensoes

Espessura
- (mm)

Massa
: Linear
- (Kg/m)

: Tubos
: por Atado

Peso
: por Atado
- (Kg)

Seccao

S em?)

Ixx
- (em?)

Wyy
S em?)

Eivv
: (em)

20 ix:
20 X
20 X
20 : X :
25 X
25 X

25 ix:

10

10

15

15

10

10

13

1 1,50
2,00

150

£ 0,590
0736
0,708
0,893
0,708
0,893

£0,779

£ 300
300
234

.234
250
250

£ 209

£ 1062,00
1324,80
994,03
1253,77
1062,00
133950

£ 976,87

10,75

0,94

0,90

114

£ 0,99

10,325
0,367
0,454

.0529
0,595
0,688

£0,719

0,367
0,454
: 0,529
0,476
0,550

£ 0,575

0,626
0,710
: 0,682
0,812
0,778

£ 0,851

0,105
0,116
0,288
0,333
0133
0,149

0,252

0,211
0,232
0,384
0,444
0,265
0,298

0,388

0,374
0,352
0,565
0,541
0,384
0,362

0,504



Perfis Ocos Rectangulares

EN 10219 -3
Dimensdes Espessura Massa Tubos Peso § Secgao Ixx Wxx ixx I Wyy iyy
: (mm) : Linear : por Atado : por Atado  (cm?)  (cm?) : (cmd)  (cm)  (cm¥)  (cmd) : (cm)
: - (Kg/m) : : (Kg) : : : : : :
25 X 13 2,00 0,987 209 123770 126 0,847 0,678 0,821 0,292 0,449 0,482
25 X 15 1,50 0,826 209 1035,80 1,05 0,802 0,642 0,873 0,356 0,475 0,582
25 X 15 : 2,00 1,050 209 1316,70 134 0,953 0,763 0,844 0,418 0,558 0,559
25 X 20 150 0,944 180 1019,52 1,20 1,008 0,807 0,916 0,711 0,711 0,769
25 X 20 1200 1,207 180 1303,56 1,54 1,218 0,975 0,890 0,855 0,855 0,746
30 X 10 150 0,826 225 111510 1,05 0,976 0,651 0,963 0,160 0,320 0,390
30 X 10 200 1,050 225 1417,50 134 1151 0,768 0,928 0,182 0,363 0,368
30 X 15 150 0,944 200 1132,80 1,20 1281 0,854 1,032 0,425 0,567 0,595
30 X 15 200 1,207 200 1448,40 1,54 1,544 1,029 1,002 0,503 0,671 0,572
30 X 20 1,50 1,061 180 1145,88 135 1,586 1,057 1,083 0,840 0,840 0,788
30 X 20 2,00 1,364 180 147312 174 1,937 1,291 1,056 1,017 1,017 0,765
30 X 20 3,0 1,890 180 2041,20 2,41 2,406 1,604 1,000 1,247 1,247 0,720
30 X 25 : 150 1179 168 1188,43 150 1891 1,261 1122 1,424 1139 0,974
30 X 25 200 1,521 168 153317 1,94 2,329 1,553 1,097 1,749 1,399 0,850
32 X 13 150 0,944 200 1132,80 1,20 1,374 0,859 1,089 0,322 0,495 0,517
32 X 13 200 1,207 200 1448,40 1,54 1,652 1,033 1,037 0,378 0,581 0,496
35 X 10 1,50 0,944 203 1149,79 1,20 1,490 0,851 1113 0187 0,375 0,395
35 X 10 200 1,207 203 147013 1,54 1,782 1,018 1,077 0,214 0,428 0,373
35 X 15 150 1,061 207 1317,76 1,35 1911 1,092 1,189 0,494 0,658 0,604
35 X 15 200 1,364 207 1694,09 174 2,327 1,330 1157 0,589 0,785 0,582
35 X 20 1150 1179 160 1131,84 1,50 2,332 1,333 1,246 0,969 0,969 0,803
35 X 20 200 1521 160 1460,16 1,94 2,872 1,641 1,218 1,180 1,180 0,781
35 X 25 1150 1,297 162 1260,68 1,65 2,753 1573 1,291 1631 1,305 0,994
35 X 25 12,00 1678 162 1631,02 2,14 3,417 1,953 1,265 2,014 1611 0971
35 X 25 30 2,361 168 2379,89 3,01 4,408 2,519 1,210 2,571 2,057 0,925
40 X 10 1,50 1,061 196 124774 135 2,153 1077 1,262 0,215 0,430 0,399
40 X 10 200 1,364 196 1604,06 174 2,604 1,302 1,224 0,247 0,494 0,377
40 X 15 150 1179 176 1245,02 150 2,710 1,355 1,343 0,562 0,750 0,612
40 X 15 200 1,521 176 1606,18 194 3,327 1,663 1311 0,674 0,898 0,590
40 X 20 1150 1,297 162 1260,68 165 3,266 1,633 1,406 1,097 1,097 0,815
40 X 20 20 1,678 162 1631,02 2,14 4,050 2,025 1377 1,343 1,343 0,793
40 X 20 25 2,032 162 1975,10 2,59 4,694 2,347 1,347 1,537 1,537 0,770
40 X 20 :30 2,361 162 2294,89 3,01 5,208 2,604 1,316 1,685 1,685 0,748
40 X 25 150 1,415 135 1146,15 1,80 3,822 1911 1,456 1,839 1,471 1,010
40 X 25 2,00 1,835 135 1486,35 2,34 4,772 2,386 1,429 2,279 1,823 0,988
40 X 25 30 2,597 135 2103,57 3,31 6,237 3,118 1,373 2,937 2,349 0,942
40 X 27 1,50 1,462 130 1140,36 1,86 4,044 2,022 1474 2,197 1,628 1,086
40 X 27 12,00 1,897 130 1479,66 2,42 5,061 2,531 1,447 2,734 2,025 1,064
40 X 27 30 2,601 130 2098,98 3,43 6,648 3,324 1,393 3,551 2,630 1,018




Perfis Ocos Rectangulares

EN10219-3
Dimensdes Espessura Massa Tubos Peso Secgao Ixx Wxx lyy Wyy iyy
 (mm) : Linear : por Atado : por Atado  (cm?) i (cm?)  (cmd)  (cm¥) i (cmd) : (cm)
: C(Kg/m) " (Kg) : : : : :
40 X 30 1,50 1,532 130 1194,96 195 4,378 2,189 1,498 2,806 1,870 1199
40 X 30 2,00 1,992 130 1553,76 2,54 5,495 2,747 1,472 3,507 2,338 1176
40 X 30 3,0 2,832 130 2208,96 3,61 7,266 3,633 1,419 4,602 3,068 1129
40 X 30 4,0 3,570 130 2784,60 4,55 8,472 4,236 1,365 5,330 3,553 1,083
45 X 10 1,50 1179 162 1145,99 1,50 2,986 1,327 1,410 0,242 0,484 0,402
45 X 10 2,00 1521 162 1478,41 1,94 3,644 1,619 1372 0,280 0,559 0,380
45 X 15 1,50 1,297 147 1143,95 1,65 3,696 1,643 1,496 0,631 0,841 0,618
45 X 15 2,00 1,678 147 1480,00 2,14 4,569 2,031 1,462 0,759 1,012 0,596
45 X 20 1,50 1,415 144 1222,56 1,80 4,406 1,958 1,564 1,226 1,226 0,825
45 X 20 2,00 1,835 144 1585,44 2,34 5,494 2,442 1,533 1,505 1,505 0,803
45 X 20 3,0 2,597 144 224381 331 7154 3,179 1,470 1,904 1,904 0,759
45 X 25 15 1,532 126 1158,19 1,95 5,116 2,274 1,619 2,046 1,637 1,024
45 X 25 2,0 1,992 126 1505,95 2,54 6,419 2,853 1,591 2,544 2,035 1,001
45 X 25 3,0 2,832 126 2140,99 3,61 8,479 3,768 1,533 3,302 2,642 0,957
45 X 30 30 3,068 5128 52356,22 391 9,804 4,357 31,584 5,151 3,434 1,148
45 X 35 1,50 1,768 120 1272,96 2,25 6,535 2,905 1,704 4,438 2,536 1,404
45 X 35 2,00 2,306 120 1660,32 2,94 8,270 3,675 1,678 5,598 3,199 1381
45 X 35 30 3,303 3120 52378,16 421 511,129 4,946 51,626 7,489 4279 1,334
45 X 35 4,0 4,198 108 2720,30 535 13,238 5,884 1,573 8,859 5,063 1,287
50 X 10 150 1,297 144 1120,61 165 4,006 1,603 1,557 0,270 0,539 0,404
50 X 10 200 1678 144 1449,79 214 4,926 1970 1,518 0,312 0,624 0,382
50 X 14 1,50 1,391 132 1101,67 177 4,712 1,885 1,631 0,596 0,851 0,580
50 X 14 2,00 1,803 132 142798 2,30 5,848 2,339 1,596 0,715 1,022 0,558
50 X 15 :150 1,415 132 1120,68 1,80 4,889 1,956 1,647 0,699 0,933 0,623
50 X 15 2,00 1,835 132 1453,32 2,34 6,078 2,431 1613 0,844 1126 0,601
50 X 20 150 1,532 126 115819 195 5771 2,308 1,719 1,354 1,354 0,833
50 X 20 200 1,992 126 1505,95 2,54 7,231 2,892 1,688 1,668 1,668 0,811
50 X 20 3,0 2,832 126 2140,99 3,61 9,513 3,805 1624 2123 2123 0,767
50 x 25 150 1,650 128 1267,20 2,10 6,654 2,661 1,779 2,254 1,803 1,035
50 X 25 2,00 2,149 128 1650,43 2,74 8,384 3,353 1,750 2,809 2,247 1,013
50 X 25 3,0 3,068 128 2356,22 391 11172 4,469 1691 3,667 2,934 0,969
50 X 25 4,00 3,884 128 298291 4,95 13,129 5,252 1,629 4,228 3,383 0,924
50 X 27 1,50 1,697 128 1303,30 2,16 7,006 2,803 1,800 2,686 1,989 1115
50 X 27 2,00 2,211 128 1698,05 2,82 8,845 3,538 1772 3,360 2,489 1,092
50 X 27 3,00 3162 120 2276,64 4,03 11,836 4,734 1714 4,420 3274 1,047
50 X 27 4,00 4,010 120 288720 511 13,978 5,591 1,654 5137 3,805 1,003
50 X 30 150 1,768 120 1272,96 2,25 7,536 3,014 1,829 3,415 2,277 1231
50 X 30 20 2,306 120 1660,32 2,94 9,536 3,815 1,802 4,293 2,862 1,209
50 X 30 2,5 2,817 120 2028,24 3,59 11,298 4,519 1774 5,052 3,368 1186




Perfis Ocos Rectangulares

EN 10219 -3
Dimensdes Espessura Massa Tubos Peso Secgao Ixx Wxx ixx lyy Wyy iyy
 (mm) : Linear : por Atado : por Atado  (cm?)  (cm?)  (cmd)  (cm)  (cm¥) i (cmd) i (cm)
: C(Kg/m) " (Kg) : : : : : : :
50 X 30 30 3,303 120 2378,16 4,21 12,831 5132 1,746 5,700 3,800 1,164
50 X 30 4,0 4,198 108 2720,30 535 15,251 6,100 1,689 6,693 4,462 1119
50 X 30 50 4,990 108 3233,52 6,36 16,871 6,748 1,629 7,325 4,884 1,074
50 X 35 15 1,886 108 122213 2,40 8,418 3,367 1,872 4,859 2,776 1,422
50 X 35 2,0 2,463 108 1596,02 314 10,689 4,276 1,846 6,143 3,510 1,399
50 X 35 3,0 3,539 108 229327 4,51 14,490 5,796 1,793 8,259 4,719 1,354
50 X 40 15 2,003 99 1189,78 2,55 9,301 3,720 1,909 6,602 3,301 1,608
50 X 40 2,0 2,620 99 1556,28 3,34 11,842 4,737 1,884 8,386 4,193 1,585
50 X 40 3,0 3,774 99 2241,76 4,81 16,149 6,460 1,833 11,382 5,691 1,539
50 X 40 140 4,826 88 2548,13 6,15 19,493 7,797 1,781 13,677 6,839 1,492
55 X 35 150 2,003 96 1153,73 2,55 10,601 3,855 2,038 5,280 3,017 1,438
55 X 35 2,00 2,620 96 1508,12 334 13,500 4,909 2,011 6,688 3,822 1,416
55 X 35 3,00 3,774 96 2173,82 4,81 18,414 6,696 1,957 9,029 5160 1,370
55 X 35 4,00 4,826 96 2779,78 6,15 22,224 8,081 1,901 10,792 6,167 1,325
55 X 45 11,50 2,239 99 1329,97 2,85 12,749 4,636 2,114 9,375 4,167 1,813
55 X 45 12,00 2,934 99 1742,80 374 16,311 5931 2,089 11,970 5320 1,790
55 X 45 3,00 4,245 99 2521,53 541 22,475 8173 2,039 16,430 7,302 1,743
55 X 45 4,00 5,454 63 2061,61 6,95 27,437 9,977 1,987 19,984 8,882 1,696
60 X 10 150 1,532 100 919,20 1,95 6,685 2,228 1,851 0,324 0,649 0,408
60 X 10 2,00 1,992 100 1195,20 2,54 8,316 2,772 1810 0,378 0,755 0,386
60 X 15 1,50 1,650 100 990,00 2,10 7,969 2,656 1,947 0,837 1116 0,631
60 X 15 2,00 2,149 100 1289,40 2,74 9,998 3,333 1911 1,014 1,353 0,609
60 :ix: 15 3,00 3,068 100 1840,80 391 13,184 4,395 1,837 1,250 1,666 0,566
60 X 20 . 1,50 1,768 108 1145,66 2,25 9,253 3,084 2,027 1,612 1612 0,846
60 X 20 200 2,306 108 1494,29 2,94 11,681 3,894 1,994 1,993 1,993 0,824
60 X 20 30 3,303 108 2140,34 4,21 15,623 5,208 1,927 2,561 2,561 0,780
60 X 25 150 1,886 105 1188,18 2,40 10,536 3,512 2,094 2,668 2,135 1,054
60 X 25 2,00 2,463 105 1551,69 3,14 13,364 4,455 2,064 3,340 2,672 1,032
60 X 25 30 3,539 105 2229,57 4,51 18,062 6,021 2,002 4,398 3,518 0,988
60 X 30 1,50 2,003 98 117776 2,55 11,820 3,940 2152 4,025 2,683 1,256
60 X 30 2,00 2,620 98 1540,56 3,34 15,046 5,015 2,123 5,078 3,385 1,234
60 X 30 30 3,774 98 221911 4,81 20,501 6,834 2,085 6,798 4,532 1,189
60 X 30 4,0 4,826 88 2548,13 6,15 24,703 8,234 2,005 8,055 5370 1,145
60 X 40 1150 2,239 88 1182,19 2,85 14,387 4,796 2,246 7,715 3,857 1,645
60 X 40 2,0 2,934 88 154915 3,74 18,412 6,137 2,220 9,831 4,915 1,622
60 X 40 2,5 3,602 88 1901,86 4,59 22,071 7,357 2,193 11,736 5,868 1,599
60 X 40 30 4,245 88 2241,36 541 25,379 8,460 2,166 13,440 6,720 1,576
60 X 40 4,0 5,454 54 1767,10 6,95 30,986 10,329 2112 16,280 8,140 1,531
60 X 40 50 6,560 48 1889,28 8,36 35,328 11,776 2,056 18,426 9,213 1,485




Perfis Ocos Rectangulares

EN 10219 -3

Dimensdes

Espessura
¢ (mm)

Massa
: Linear
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Secgao
i (em?)

Ixx
:emf)

: (em?®)

EVVyy
i (em?)

Eivv
i (em)

60 x
60 x
60 x

60 ix!i

70 x
70 x
70 x
70 x
70 x
70 x
70 x
70 x
70 x
70 x
70 x
70 x
70 x
70 x
70 x

70 ixi

70 x
70 x
70 x
70 x
70 x
70 x
70 x
70 x
70 x
80 x
80 x
80 x
80 x
80 x
80 x

80 ix:

40

50

50

50

50

20

20

20

30

30

30

30

35

40

40

40

40

40

40

50

50

50

50

50

50

50

50

60

60

60

60

20

20

20

25

30

30

30

6,0
150
2,00
3,0
0
50
1,50
2,00

{30

130
{40

{50

50
6,0
15
2,0
2
3,0
4,0
50
6,0
8,0
15
2,0
3.0
0
15
2,0
3,0
3.0
15
2,0

130

§z562
32474
33248
54716
Esusz
36191
32003
32620
33774
32239
32934
34245
35454
36852
32474
53248
34716
faoaz
31345
38504
32710
33562
34387
55187
36710
§8l30
§9A46
§1L337
32945
53876
35558
31338
32239
32934
34245
§4A81
32474
53248

{4716

P
P
372
P
348
598
398
398
M
584
o
354
340
372
P
372
%42
342
563
363
563
P
335
535
P
335
P
%54
354
P

68

‘72
‘72

)

2177,86
1068,77
140314
1358,21
1751,62
1783,01
1177,76
1540,56
2219,11
1128,46
1478,74
2139,48
1767,10
1668,48
1068,77
140314
2037,31
1970,57
1850,94
2143,01
1024,38
1346,44
1658,29
1089,27
1409,10
1707,30
1983,66
2380,77
954,18
1255,82
1833,19
237751
913,51
1197,07
1731,96
1828,25
1068,77
140314

:2037,31

9,63
3,15
414
6,01
7,75

1789

3,74
5,41
6,95
8,86
315
4,14

i 6,01

31033
5345
§454
5559
EBﬁl
%855
51036
31203
§1444

1375

5,41
571
315
4,14

6,01

38,497
16,954
21,777
30,257
37,268
33,937
13,860
17,599
23,837
17,380
22,225
30,575
37,230
47,588
20,900
26,850
37,313
45,952
52,879
58,201
24,420
31,475
38,014
44,051
54,675
63,463
70,525
73,183
27,939
36,101
50,789
63,398
19,744
25,186
34,455
38,904
24,366
31,272

$ 43,353

12,832
5,651
7,259
10,086
12,423
10,689
3,960
5,028
6,810
4,966
6,350
8,736
10,637
13,596
5971
7671
10,661
13,129
15,108
16,629
6,977
8,993
10,861
12,586
15,621
18,132
20,150
20,909
7,983
10,314
14,611
18,114
4,936
6,297
8,614
9,726
6,092
7,818

110,838

1,999
2,319
2,294
2,244
2,193
2,074
2,330
2,297
2,227
2,469
2,439
2,378
2,315
2,318
2,575
2,548
2,492
2,435
2,377
2,318
2,660
2,634
2,608
2,582
2,529
2,475
2,421
2,251
2,729
2,704
2,654
2,604
2,631
2,596
2,524
2,611
2,780
2,749

£2,686

19,948
12,830
16,452
22,785
27979
10,972
1,869
2,318
2,999
4,635
5,863
7,896
9,418
15,447
8,827
11,276
15,498
18,883
21,509
23,452
14,595
18,758
22,590
26,103
32,221
37,204
41,142
42,868
22,089
28,508
40,013
49,834
2,126
2,644
3,437
5,859
5,245
6,649

8,994

9,974
5132
6,581
9,114
11,1981
6,900
1,869
2,319
2,999
3,090
3,909
5,264
6,279
8,827
4,413
5,638
7,749
9,441
10,755
11,726
5838
7,503
9,036
10,441
12,888
14,882
16,457
17,147
7,363
9,503
13,338
16,611
2,126
2,644
3,437
4,687
3,496
4,432

5,996

1,439
2,018
1,994
1,947
1,800
1,180
0,856
0,834
0,790
1,275
1,253
1,208
1164
1321
1673
1,651
1,606
1,561
1,516
1471
2,056
2,033
2,010
1,987
1,942
1,895
1,849
1723
2,426
2,403
2,356
2,309
0,863
0,841
0,797
1,013
1,290
1,268

1,224



Perfis Ocos Rectangulares

EN10219-3
Dimensdes Espessura Massa Tubos Peso Seccgao Ixx Wxx ixx lyy Wyy iyy
: (mm) : Linear : por Atado : por Atado : (cm?) : (cm*) : (cmd) : (cm) ¢ (cm*) ¢ (em?) ¢ (cm)
: (Kg/m) : (Kg) : 1 r z i :
80 X 30 4,0 6,082 50 1824,60 7,75 53,230 13,308 2,621 10,781 7,187 1,180
80 X 40 15 2,710 72 1170,72 3,45 28,988 7,247 2,898 9,939 4,970 1,697
80 b3 40 2,0 3,562 72 1538,78 4,54 37,357 9,339 2,869 12,722 6,361 1,675
80 X 40 2,5 4,387 72 1895,18 5,59 45,106 11,276 2,841 15,257 7,628 1,652
80 X 40 3,0 5,187 72 2240,78 6,61 52,251 13,063 2,812 17,556 8,778 1,630
80 X 40 4,0 6,710 50 2013,00 855 64,793 16,198 2,753 21,485 10,743 1,585
80 X 40 50 8,130 35 1707,30 10,36 75,108 18,777 2,693 24,593 12,296 1,541
80 X 40 6,0 9,446 35 1983,66 12,03 83,321 20,830 2,631 26,956 13,478 1,497
80 X 40 8,0 11,337 35 2380,77 14,44 85,092 21,273 2,427 27,663 13,832 1,384
80 X 50 15 2,945 60 1060,20 3,75 33,611 8,403 2,993 16,360 6,544 2,088
80 X 50 2,0 3,876 60 1395,36 4,94 43,442 10,861 2,966 21,063 8,425 2,066
80 ixi 50 30 5,658 60 2036,88 . 721 61,149 15,287 2,913 29,421 11,768 2,020
80 X 50 4,0 7,338 42 1849,18 9,35 76,355 19,089 2,858 36,464 14,586 1,975
80 X 50 50 8,915 16 855,84 i 11,36 89,192 22,298 2,803 42,288 16,915 1,930
80 X 50 6,0 10,388 16 997,25 13,23 99,785 24,946 2,746 46,986 18,795 1,884
80 X 60 15 3,181 42 801,61 4,05 38,233 9,658 3,072 24,656 8,219 2,467
80 X 60 2,0 4,190 42 1055,88 534 49,528 12,382 3,046 31,873 10,624 2,444
80 X 60 2,5 5172 42 1303,34 6,59 60,126 15,032 3,021 38,613 12,871 2,421
80 X 60 3,0 6,129 42 1544,51 7,81 70,047 17,512 2,995 44,891 14,964 2,398
80 X 60 4,0 7,966 42 2007,43 10,15 87,918 21,980 2,943 56,116 18,705 2,352
80 X 60 50 9,700 30 1746,00 12,36 103,275 25,819 2,891 65,661 21,887 2,305
80 X 60 6,0 11,330 24 1631,52 14,43 116,249 29,062 2,838 73,633 24,544 2,259
80 X 60 8,0 13,849 24 1994,26 17,64 126,734 31,684 2,680 80,378 26,793 2,134
90 X 30 3,0 5,187 55 1711,71 6,61 59,135 13,141 2,991 10,092 6,728 1,236
90 X 30 4,0 6,710 45 1811,70 8,55 73,105 16,245 2,924 12,143 8,096 1192
90 X 40 15 2,945 50 883,50 3,75 38,803 8,623 3,216 11,051 5,526 1,716
90 X 40 2,0 3,876 50 1162,80 4,94 50,132 11,141 3,187 14,167 7,083 1,694
90 X 40 3,0 5,658 50 1697,40 721 70,493 15,665 3,127 19,614 9,807 1,650
90 X 40 4,0 7,338 50 2201,40 9,35 87,907 19,535 3,067 24,088 12,044 1,605
90 X 50 15 3,181 45 858,87 4,05 44,678 9,928 3,321 18,124 7,250 2,115
90 X 50 2,0 4,190 45 1131,30 5,34 57,878 12,862 3,293 23,368 9,347 2,092
90 X 50 2,5 5172 45 1396,44 6,59 70,262 15,614 3,266 28,236 11,294 2,070
90 X 50 3,0 6,129 45 1654,83 i 781 81,851 18,189 3,238 32,739 13,096 2,048
90 X 50 4,0 7,966 40 1911,84 10,15 102,710 22,824 3,181 40,707 16,283 2,003
90 X 50 50 9,700 40 2328,00 12,36 120,600 26,800 3124 47,371 18,948 1,958
90 X 50 6,0 11,330 35 2379,30 14,43 135,661 30,147 3,066 52,830 21,132 1,913
90 X 50 6,3 11,631 35 242151 14,69 132,694 29,488 3,006 52,129 20,852 1,884
90 X 50 8,0 13,849 35 2908,29 17,64 146,665 32,592 2,883 57,151 22,860 1,800
95 X 25 15 2,710 60 975,60 3,45 34,569 7278 3,164 4,120 3,296 1,092




Perfis Ocos Rectangulares

EN 10219 -3

Dimensdes

Espessura
¢ (mm)

Massa
: Linear
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Secgao
i (om?)

Ixx
- (om?)

- (em?®)

Cixx
cm)

Elvv
:emf)

E“Wv
i (em?)

Eiyv
i (em)

95 x
95 x
100§x§
100§x§
lOOx
100§x§
lOOx
100§x§
100§x§
100§x§
100§x§
100§x§
100x
100§x§
100§x§
100x
100§x§
100x
100§x§
100§x§
100x
100§x§
100§x§
100§x§
100§x§
100x
100§x§
100§x§
100§x§
100x
100§x§
100§x§
lOOx
100§x§
100§x§
100§x§
100§x§
100x

100 x

25

25

20

20

20

30

30

30

30

40

40

40

40

40

40

40

50

50

50

50

50

50

50

50

50

60

60

60

60

60

60

60

60

60

60

70

70

70

70

120
;30
15
120
éao
15
%zo
130
40
15
20
25
;30
40
50
6.0
15
%20
25
%30
w0
50
%60
6.3
180
%15
120
25
%30
40
50
%60
6.3
70
180
20
%30
40

‘50

%3562
5187
2710
%3562
5187
2,945
%3876
5,658
§1338
3181
4190
5172
§6129
7966
%9700
111330
3416
%4504
5,565
%6600
%8594
10,485
12072
112520
115105
%aesz
4818
5,957
707
§9222
111270
13214
§13510
14725
16,361
5132
7542
§9350

£12,055

%60
60
80
%80
80
%50
"
50
%30
55
55
%55
55
40
%36
‘3
%50
"
50
%50
%36
28
4
24
4
=
35
35
%35
35
28
24
§24
20
1
4
24
”

24

128232
;186132
130,80
170976
;2489]6
%88&50
%116280
169740
132084
104973
138270
170676
§202z57
191184
%209320
217536
102480
%135L20
' 1669,50
%198&00
%185630
176148
176717
180288
175,12
%76&92
101178
125007
148491
;193652
189336
190282
§194544
176700
117799
73001
%108&05
141840

£1735,92

4,54
6,61
3,45
4,54
6,61

1375

10,15
112,36
114,43

1435

%1095
1336
%1553
1595
1924
%455

614

750

%901

1175
1436
%1&83
7
1876
20,84

1654

44,458
ésLsgs
35,939
%46&66
64103
43216
%55771
78071
%92253
50,494
65,376
%79318
92,339
115,696
%135602
152210
57771
%74382
91,203
106,457
%134138
158,185
178,754
175,680
196,237
%65048
84,587
103,089
120575
;152581
180,769
%205298
203378
215,727
230179
94192
%134593
171,024

£ 203,352

%9360

13081
7188

%9233

12821
%8643

§1L154
15,644
19,451
10,099
13,075
%15864
18,468
23139
27120
§3OA42
11554
%14396
18241
21201
%26828
31,637
%35751
35136
39247
%1&010
16,917
20618
24115
§30516
36,154
§4L060
40676
43145
46,036
18,838
%26939
34205

£ 40,670

13130

,060

§3227
§3J90
3115
3394
%3361
3294
3225
3530
3500
3470
§a439
3377
%3313
3247
%3643
%3315
3587

:3558

,500

i 3,441
3381
13319

3,193

739

§3713
3,686
%assg
' 3,604
3548
3492
§3438
%3391
13323
3796
3744
§3592

£3,639

5196
6,954
2,641
3,295
4313
6,464
8,219
11,190
13,506
12,164
15,612
18,778
21,672
26,691
30,759
33,964
19,889
25674
31,058
36,057
44,949
52,454
58,674
58,186
64,292
29,791
38,604
46,884
54,647
68,682
80,828
91,201
90,913
96,138
102,180
54,602
77,741
98,288

116,379

4,157
5,564
2,641
3,295
4,313
4,309
5,480
7,460
9,004
6,082
7,806
9,389
10,836
13,345
15,380
16,982
7,956
10,269
12,423
14,423
17,980
20,982
23,470
23,275
25,717
9,930
12,868
15,628
18,216
22,894
26,943
30,400
30,304
32,046
34,060
15,601
22,212
28,082

33,251

1,070
1,026
0,875
0,852
0,808
1,313
1,290
1,246
1,202
1,733
1710
1,688
1,666
1,622
1,578
1,534
2,138
2,115
2,083
2,071
2,026
1,982
1,937
1,910
1,828
2,531
2,508
2,486
2,463
2,418
2,373
2,328
2,298
2,264
2,214
2,890
2,844
2,799

2,753



Perfis Ocos Rectangulares

EN 10219 -3

Espessura
¢ (mm)

Massa
: Linear
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Ixx
:emf)

: (em?®)

ixx
i (em)

Elyv
: (em)

EVVyy
i (em?)

Eivv
i (em)

100
100
100
100
100
100
100
100
100
100
100
101,6
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120

120

X

70
70
80
80
80
80
80
80
80
80
80

76,2
40
40
40
40
40
40
50
50
50
50
50
50
60
60
60
60
60
60
60
60
60
80
80
80
80
80

80

%ao
180
20
25
gao
40
50
6.0
%63
0
180
%ao
15
20
%&0
40
50
%ao
20
%&0
r
50
%ao
%80
20
25
130
40
%50
6.0
6.3
70
gso
20
%30
35
40
45

‘50

14,156
§11617
5,446
6,742
;8013
10478
12,840
;15098
%15488
%16823
18873
14,801
3,652
4818
707
§9222
11270
13214
§5132
7542
%9350
12,055
14,156
%11617
5,446
6742
8013
10478
12,840
;15098
15488
%16823
18873
6,074
%8355
10,358
11734
13,085

$14,410

4
”
35
%35
30
30
25
§20
20
%20
1
E

»
48
%30
30
30
%30
‘3
3
%32
4
4
g24
3
3
‘3
‘3
4
§20
20
16
;16
130
%30
130
%30
130

‘25

%203&46
536,85
114366
141582
§144234
 1886,04
%192&00
181176
%185856
%203076
135886
80411
105178
138758
107278
;165986
028,60
237852
§98534
' 1448,06
%189L20
173592
%203&46
%253685
104563
120446
153850
201178
%184886
181176
185856
162461
§181L81
109332
%lGlLQO
186444
211212
355,30

$2161,50

11021
113,35

16,36

9,23

§1973
§2L56
24,04
18,97

{465

‘11,75
11436

116,83

%1255
1536
%1&03
%2244

06,94

113,35

%1&36
11923
1973
2156
§2404
774

§1L41
1319
1495
16,67

11836

231842
;264120
103798
%126860
148811
189,466
%225935
258386
258773
%27&384
298,061
%25&289
80103
104,070
148043
;18&895
220808
%24&965
117,995
%188581
%213317
253801
%28&989
%325047
131,920
161,229
189119
240,740
%286975
328013
' 326,969
348771
§375308
150771
%230195
263132
%294585
324,580

1353141

%46368
52,824
20760
25,372
§29762
37,893
45187
; 51,677
§5L755
%55277
50612
%50344
13,351
17345
24674
§31;49
36,801
41,661
§19686
%2&097
%35636
42315
%48165
%54174
21,987
26872
31,520
40123
47829
§54569
54495
%58&29
62,551
26,628
%38366
43855
%4&098
54007

58,857

§SEBB
3431
3868
%3343
3818
3768
3717
§3ﬁ65
3622
%3581
3521
%3590
4150
4118
4,054
ésgsg
3922
%3354
4,249
4189
%4128
4,066
%4003
%3806
4361
%4333
4,304
4047
4189
§4130
4om
4022
§3351
4544
%4492
4,466
4439
4413

$ 4,386

132,145
150,489
73,869
90,168
105,639
134,169
158,609
182,105
182,811
185,032
210,020
164,391
14,388
18,503
25,788
31,896
36,926
40,972
30,284
42,693
53,435
62,621
70,362
78,575
45,334
55,155
64,403
81,247
95,994
108,769
109,164
115,915
123,983
86,040
123,435
140,796
157,294
172,947

187,775

37,756
42,997
18,467
22,542
26,410
33,542
39,902
45,526
45,703
48,758
52,505
43,147
7194

9,251

12,894
15,948
18,463
20,486
12114
17,077
21,374
25,048
28,145
31,430
15111
18,385
21,468
27,082
31,998
36,256
36,388
38,638
41,328
21,510
30,859
35,199
39,324
43,237

46,944

2,707
2,590
3,263
3,240
3,217
3170
3124
3,077
3,044
3,008
2,956
2,944
1,759
1,736
1,692
1,648
1,604
1,560
2,152
2,108
2,064
2,019
1,975
1871
2,556
2,534
2,512
2,467
2,423
2,378
2,352
2,319
2,271
3,335
3,289
3,267
3,244
3,221

3,198



Perfis Ocos Rectangulares

EN 10219 -3

Dimensdes

Espessura
¢ (mm)

Massa
: Linear
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Secgao
i (em?)

Ixx
i emf)

: (em?®)

Elyy
- (em)

EVVyv
i (em?)

Eivv
i (em)

120 x
120 x
120 x
120 x
120 x
120 x
120 x
120 x
120 x
120 x
120 x
120 x
120 x
120 x
120 x
127 x
127 x
127 x
127 x
127 x
130 x
130 x
130 x
130 x
130 x
130 x
130 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x

140 x

80

80

80

80

80

100

100

100

100

100

100

100

100

100

100

76

76

76

76

76

100

100

100

100

100

100

100

50

50

50

50

50

50

50

60

60

60

60

60

§BD
6.3
70
%80
1100
130
s
40
45
50
6.0
%63
70
80
%1&0
130
40
45
gao
%63
%ao
35
40
%45
50
%ao
180
20
%30
35
40
45
250
6.0
gzp
130
%35
40

45

%16982
17,466
19121
§2L385
25,565
9,897
11457
§12990
14,498
%15880
18,866
19,444
21,319
23,897
%28]05
9,007
11,023
13297
§11264
17763
%10368
12,006
%13618
%15204
16,765
%1&808
25,153
5,760
8484
éesos
11106
12378
§1&625
16,040
%6074
8,955
%10358
11734

£13,085

25
s
16
16
15
25
125
§25
20
%20
120
20
16
16
16
30
30
%30
24
4
%20
120
20
%20
120
20
120
28
28
ézs
28
28
28
28
g24
24
4
o

S04

254730
;261930
183562
%205296
245424
148455
171855
§194850
173976
%lngGO
263,92
%233&28
046,62
229411
%275568
163746
214614
%239&46
486,02
955787
§124416
 1440,72
163416
%182448
201180
%237696
301836
96768

142531
;164174
186581
%207950
' 2289,00
' 2694,72
%87466

128952
149155
168970

188424

21,63
§2225
2436
724
§3257
1261
14,50
§1655
1847
%2036
24,03
477
2716
3044
%3657
1159
1519
16,94
§2L99
2263
%1321
1529
1735
%1&37
2136
2523
3204
734

1081
§1249
1415
1577
;1136
2043
§z74

1141
1319
14,95

116,67

%40&081
408,497
438,269
475831
§534142
o717
%31&649
348,431
' 384641
%41&308
484109
%490025
527,766
576,353
%655475
254720
326168
%35&488
450,140
452,783
%321690
' 375,605
421681
%465946
508,428
%588&52
703,990
174,082
249,923
;285140
318,502
%350306
380,300
| 435,290
%193&28
278081
317753
' 355,595

£ 391,632

67677
;6&083
73,045
%79305
89024
45012
51775
§5&072
64107
%69885
80,685
1671
87,961
96,059
109,246
§40113
51,365
%56612
70888
| 71,304
%50#14
57785
64,874
§7L684
78220
%90A85
108306
24,869
%33703
40734
45513
%50044
54330
62184
%21590
39726
%45393
50,799

$ 55,947

{4,050
{4,638

{4814

,589

§4564
%4539
4488
4448
4,408
4,351
4234
;4588
4634
4607
§4524
4473
%4381
4,956
%4330
%4305
4879

{4,828

,687

§4371
%4809
4Tt
4745
4713
§4581
4616
%4896
4,937
4,907
4877

L4847

215,033
217114
232,449
251,662
281,145
205,283
234,887
263,237
290,357
316,269
364,562
369,564
397,699
433,827
492,410
115,478
147,060
161,644
200,788
202,867
219,401
251,190
281,680
310,892
338,852
391,106
467,768
34,895

49,329

55,847

61,920

67,562

72,788

82,050

52,065

74,159

84,282

93,812

102,767

53,758
54,279
58,112
62,916
70,286
41,057
46,977
52,647
58,071
63,254
72,912
73,913
79,540
86,765
98,482
30,389
38,700
42,538
52,839
53,386
43,880
50,238
56,336
62,178
67,770
78,221
93,554
13,958
19,732
22,339
24,768
27,025
29,115
32,820
17,355
24,720
28,094
31,271

34,256

3,153
3124
3,089
3,039
2,938
4,035
4,012
3,988
3,965
3,942
3,895
3,863
3,827
3,775
3,670
3,157
3112
3,089
3,022
2,994
4,076
4,053
4,030
4,006
3,983
3,937
3,821
2,181
2,136
2,114
2,092
2,070
2,048
2,004
2,594
2,550
2,527
2,505

2,483



Perfis Ocos Rectangulares

EN 10219 -3

Espessura
¢ (mm)

Massa
: Linear
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

E Seccdo
“(em?)

Ixx
:emf)

: (em?®)

ixx
i (em)

Elyv
: (em)

EVVyy
i (em?)

Eivv
i (em)

140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x

140 x

60

60

60

60

60

70

70

70

70

70

70

70

70

70

70

80

80

80

80

80

80

80

80

80

80

100

100

100

100

100

100

100

100

120

120

120

120

120

120

60
63

(70

s
40
45
50
6.0
%63
70

80

40
§45
%50
%60
ésa
70

‘80

%3@
35
40
45
50
6.0
%80
100
130
s
40
45
50

60

%1&982
17,466
19121
§2L385
25,565
9,426
%10907
12362
13791
%15195
17,924
%1&455
120220
2264
27135
§9397
11457
%12390
14,498
%15980
%18666
19,444
21319
%23397
28,705
%10339
12,556
14,246
15911
§11550
20,750
%2&409
31,845
11,781
%l&655
15502
17304
119120

$22,634

4
”
24
18
18
30
%30
25
25
%20
20
20
16
1
B0
25
25
20
ézo
20
%20
20
16
p
1
20
120
120
20
ézo
120
16
;16
16
%16
16
16
16

‘16

244541
§251510
275342
%230958
761,02
' 1696,68
%196326
185430
%2068ﬁ5
%182&40
215088
221460
194112
163015
1953,72
;148455
171855
%155880
173976
191760
%226392
233328
046,62
%2294;1
066,76
%130068
150672
170952
%190&32
2106,00
' 2490,00
%253526
305712
113098
§131088
148819
%1663&0
183552

2172,86

2163

12225

12724
13257
12,01

{1389

11757

%lQBB
2283
2351
95,76
28,84
3457
;1261
1459
%1655
1847
%2036
%2403
477
2716
%3&44
36,57

{1381

5,99

1815
2027
ézzse
2643
%3&64
4057
15,01
%1139
19,75
207
2436

128,83

489,194
§490020
524931
%568522
634,339
306,239
%350367
302507
432,958
%47L476
543,008
%546370
' 586,899
' 638,304
%71&006
334,397
380081
%42&600
474283
%511059
%591002
602,720
%648868
%70&085
803,673
%390713
448208
503,605
%55&935
608,226
704,810
847,648
§973006
447,009
%51&435
577611
%63&586
699,393

1812618

%69885
70003
74,990
81017
;90520
43748
%50052
' 56,085
§6L851
%61354
77585
%7&053
83,843
91186
102715
§4z771
54712
61,371
§61755
%73866
%85286
86103
%92695
%10L155
114,810
%55816
64,030
71,944
%79562
86,889
100,687
121,003
§133001
63,861
%73348
82,516
§9L369
99013

1 116,088

4,755
§4593
4642
%4568
4413
5,050
5022
§4393
4,964
%4935
4877
4821
4173
4704
4561
§5150
5123
%5095
5,068
%5040
%4984
4,933
%4888
%4323
4,688
%5319
5294
5268
5242
;5216
5164
%aozo
4,898
5458
§a433
5,408
%5383
5,350

$5,309

126,337
127,414
135,692
145,786
160,345
104,693
119,314
133,179
146,306
158,713
181,441
183,538
196,340
212,335
236,770
141,231
161,294
180,419
198,629
215,942
247,961
251,417
269,867
293,305
330,478
233,519
267,494
300,122
331,428
361,435
417,650
501,709
573,743
353,423
405,684
456,121
504,764
551,641

640,205

42,112
42,471
45,231
48,595
53,448
29,912
34,080
38,051
41,802
45,346
51,840
52,440
56,097
60,667
67,649
35,308
40,323
45,105
49,657
53,986
61,990
62,854
67,467
73,326
82,619
46,704
53,499
60,024
66,286
72,287
83,530
100,342
114,749
58,904
67,614
76,020
84,127
91,940

106,701

2,417
2,393
2,360
2313
2,219
2,953
2,930
2,908
2,886
2,863
2,819
2,794
2,761
2,713
2617
3,347
3,324
3,302
3279
3257
3,212
3186
3152
3104
3,006
4112
4,090
4,067
4,044
4,021
3,975
3,862
3,761
4,853
4,829
4,806
4,783
4,759

4,712



Perfis Ocos Rectangulares

EN 10219 -3

Dimensdes

Espessura
¢ (mm)

Massa
: Linear
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Secgao
i (em?)

Ixx
i emf)

: (em?®)

Elyy
- (em)

EVVyv
i (em?)

Eivv
i (em)

140 x
140 x
140 x
140 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x

150 §x i

150 ix i

150 ix:

120

120

120

120

50

50

50

50

50

50

50

50

50

50

70

70

70

70

70

70

70

70

70

70

75

75

75

75

75

75

75

75

75

75

80

80

80

80

80

§8D
1100
12,0
125
ézo
130
"
40
45
%ao
6.3
70
180
100
%&0
35
40
45
§5D
%ao
%63
70
%80
%1&0
130
%&5
40
45
%50
6.0
6.3
70
éso
100
%30
35
40
45

‘50

28921
;34385
39611
%40354
6,074

8,955

%10358
11734
%1&085
%16882
17,466
19121
21385
25,565
%9397

11457
112,990
14,498
;15980
%1&866
%1&444
21319
%23397
%28]05
10133
11,731
13,304
14,851
16,372
§19337
19,939
§2L868
24,525
29,490
%10368
12,006
%1&618
15204

16,765

16
12
1
1
ézs
28
28
;28
28
gz./.
24
20
120
16
4
”
120
20
ézo
20
%20
16
16
p
120
20
120
120
20
§20
120
16
§16
1
%20
120
20
120

20

776,42
;251892
285199
' 2041,49
§102a43
150444
174014
§197L31
219828
%244541
251510
229452
566,20
245424
142517
;164&81
' 1558,80
173976
§191160
263,92
%233&28
046,62
220411
%275558
121596
140772
150648
178212
196464
§2320A4
239268
%209&33
235440
212328
%124416
' 1440,72
163416
182448

£ 2011,80

%3&84
4457
5046
52,04
§z74

1141
1319
§1495
16,67
§2L63
2225
2436
2724
3257
1261
§1459
16,55
1847
ézoss
2403
%2477
2716
30,44
%3657
1201
14,94
16,95
18,92
%2086
2463
2540
2786
§3L24
3757
%1&21
1529
1735
19,37

2136

987210
§1142339
1201145
1221379
ézozsze
298,549
%340878
' 381,390
49817
%52&465
520830
%559300
' 604,420
670,863
%363385
416110
466,676
515113
§56L452
%642953
%65&006
702,557
%763903
%881196
379594
%434393
487,997
538,937
587,744
§673075
' 685,550
738371
;806273
916279
%395803
453,676
%509318
562,761

614,036

141,030
§163191
171,592
174,483
;21670
30807
45,464
§50B52
%55876
%69795
69711
74573
80589
89448
48451
;55481
62223
%68682
74,860
%86394
%81067
93674
1102120
%115626
50613
%51986
65,066
71,858
%78366
905543
1407
%98A50
107503
122171
%52774
60,490
%BZQOQ
75,085

81871

{4,844
15179
i 5,116

{5084

,051

§5019
%4319
4848
479
4710
4,539
%5369
5,340
5310
5281
§5252
5192
%5135
5,086
%5016
%4370
5423

5394

,366

§5337
%5309
5251
5195
5148
éaoso
4,939
§a474
5,446
5418
5,390

5,362

777,399
898,142
946,240
962,118
37,200

52,647

59,638

66,163

72,235

87,894

88,472

93,752

99,999

108,370
111,431
127,060
141,902
155,974
169,296
193,765
196,362
210,289
227,796
254,937
129,973
148,367
165,883
182,539
198,357
227,555
230,878
247,691
269,009
302,693
150,129
171,542
191,982
211,470

230,025

129,566
149,690
157,707
160,353
14,880
21,059
23,855
26,465
28,894
35,158
35,389
37,501
40,000
43,348
31,837
36,303
40,543
44,564
48,370
55,361
56,103
60,083
65,085
72,839
34,659
39,565
44,235
48,677
52,895
60,681
61,567
66,051
71,736
80,718
37,532
42,886
47,996
52,867

57,506

4,594
4,489
4,330
4,300
2,193
2,148
2,126
2,104
2,082
2,016
1,994
1,962
1,916
1,824
2,973
2,951
2,928
2,906
2,884
2,839
2,816
2,783
2,735
2,640
3173
3,151
3129
3,106
3,084
3,039
3,015
2,982
2,934
2,839
3,371
3,349
3,327
3,304

3,282



Perfis Ocos Rectangulares

EN 10219 -3

Espessura
¢ (mm)

Massa
: Linear
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

E Seccdo
“(em?)

Ixx
:emf)

: (em?®)

ixx
i (em)

Elyv
: (em)

EVVyy
i (em?)

Eivv
i (em)

150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
152 x
152 x
152 x
152 x
152 x

152 ix:

80

80

80

90

90

90

90

90

90

90

90

100

100

100

100

100

100

100

100

100

100

130

130

130

130

130

130

130

130

130

130

130

130

76

76

76

76

76

76

%ao
éss
ésn
%&0
35
§4o
s
éso
%60
%ss
éso
%30
35
éao
s
ésp
éap
%63
ézo
%80
%1&0
;30
%35
w0
§45
%ao
60
éss
70
éao
;1&0
;120
;125
ésp
0
§45
%ao
160

63

%1&808
20433
25,153
%10339
12,556
14,246
15911
§12550
%20750
§2L422
26,409
111310
113105
14874
16,617
;18335
21,692
22411
;24616
%22665
%33415
12723
14,754
%16]58
18737
%20@90
24,518
25,379
27913
§3L433
38125
%43379
44779
10274
%1&493
15,063
%16608
19,619

£ 20235

20
ézo
16
4
”
20
20
ézo
20
%20
16
20
20
20
20
20
20
20
§18
16
P
20
20
%20
20
20
120
1
1
1

(12

%15
%15
%15
s
15

‘15

%237696
245196
241469
%156032
1808,06
170952
%190932
106,00
%249000
%257054
253526
1135720
' 1572,60
178488
' 1994,04
§220020
603,04
%268&32
236314
%265584
%240588
152676
177048
%201086
024844
482,80
204216
' 1827.29
200974
;226318
745,00
208219
§214a39
924,66

%121437
135567
149472
176571

1182115

2523

126,03

11381
11599
:18,15

120,27

2,36

§2a43
%2129
33,64
1441
16,69
18,95
9117
ézsss
9763
%2855
3136
3524
%4257
1621
1879
§2L35

i 23,87

:32,33

%3356
40,04
4857
%5526
5704
13,08
%1119
11919
2116
24,99

12578

710197
§71&094
| 846,644
428201
§49L242
' 551,961
610410
;668519
772441
%783182
927,385
%460ﬁ39
528808
504,604
%65&058
719,202
834,685
48271
§911443
1008127
%116L696
557,893
§64L506
%722532
801,003
%87&952
1001417
1043535
132,329
§1250351
1456196
%1550666
' 1580,459
' 395,545
%508]63
562,018
%61&079
708738

{715,946

%94593
95,746
112,886
%51096
65,499
73,505
§8L388
88,883
102992
%104A24
123,651
61,419
70508
79,280
7741
§95894
111,201
113103
;122326
134417
%154893
74,386
%85534
%96338
106,800
116,927
136189
139138
150977
;166713
194159
%206755
210728
52,045
%66842
73,950
gsoﬁes
93255

£ 94,203

%5305
5252
5140
%5569
5542
5515
%5488
5461
§5A06
§5357
5250
%5654
5628
5602
§557s
5,549
5,496
5451
§5409
%5348
§3224
5,867
5,842
%5818
5793
%5768
5719
5,681
%5643
5,588
5476
5207
§5264
5497
§3441
5412
%5383
5325

15270

264,425
268,569
314,126
195,431
223,671
250,737
276,650
301,433
347,701
353,790
416,478
247,637
283,798
318,565
351,964
384,019
444,194
452,657
488,685
535,651
614,410
448,680
515,660
580,494
643,212
703,845
818,972
837,425
908,190
1002,097
1165,432
1242,902
1266,654
135,473
173,007
190,438
207,005
237,628

241,228

66,106
67,142
78,532
43,429
49,705
55,719
61,478
66,985
77,267
78,620
92,551
49,527
56,760
63,713
70,393
76,804
88,839
90,531
97,737
107,130
122,882
69,028
79,332
89,307
98,956
108,284
125,996
128,835
139,721
154,169
179,297
191,216
194,870
35,651
45,528
50,115
54,475
62,534

63,481

3,237
3,212
3131
3,762
3,740
3,717
3,694
3,672
3,627
3,601
3,518
4,146
4,123
4,100
4,078
4,055
4,009
3,982
3,948
3,899
3,799
5,261
5,238
5,215
5191
5,168
5121
5,089
5,054
5,003
4,899
4,743
4,712
3,217
3,173
3,150
3,128
3,083

3,059



Perfis Ocos Rectangulares

EN 10219 -3

Dimensdes

Espessura
¢ (mm)

Massa
: Linear
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Secgao
i (em?)

Ixx
i emf)

: (em?®)

Elyy
- (em)

E“Nv
i (em?)

Eiyv
i (em)

152 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x

160 ix:

76

50

50

50

50

50

50

50

50

50

60

60

60

60

60

60

60

60

60

60

70

70

70

70

70

70

70

70

70

80

80

80

80

80

80

80

80

80

80

%l&O
ésn
§35
40
§45
éao
%ao
ées
70
%80
ésn
%35
40
§45
%5@
ésn
ées
70
ésn
%1&0
%30
§35
40
%45
§5o
%60
63
ézo
%80
;30
§35
40
§45
ésn
%ao
ées
70
180

100

%29981
9,426
10907
12362
§1&791
15195
17904
§1&455
120220
%22641
9,897
11457
112,990
14,498
%15980
18,866
19,444
21319
§23397
%28]05
%10368
12,006
%13618
%15204
16,765
%19808
20433
2418
%25153
10,839
12,556
14,246
§15911
17550
%20750
21,422
23,517
26,409

31,845

15
éss
éss
0
ézo
ézo
0
ézo
0
%20
§24
0
20
ézo
0
§20
ézo
0
;16
16
%20
ézo
0
%20
ézo
20
20
ézo
20
2
§24
0
20
ézo
%20
ézo
15
16

‘16

%269&49
036,02
2385501
148344
;185492
182340
%215088
221460
426,40
%271&92
142517
137484
' 155880
173976
191760
;226382
233328
%255828
229411
%275568
%124416
 1440.72
163416
%182448
201180
%237686
245196
690,16
%301836
156082
' 1808,06
170952
§190332
106,00
%249&00
570,64
225763
253526

1305712

3817
§1201
1389
1575
§1157
19,36
2283
§2351
25,76
%2&84
1261
14,59
16,55
1847
%2036
24,03
477
2716
§3a44
%3&57
%1321
11529
1735
%1937
2136
9523
26,03
28,56
32,04
;1&81
15,99
1815
§2027
2236
%26A3
2729
%2996
33,64

L4057

%959588
' 352,880
403,413
%45L663
497662
| 541,440
622,457
§623J14
%661816
%723720
' 389,858
446,281
500,345
552,082
%60L523
693,641
697,570
%74&805
816222
%92L003
%42&836
489,150
%54&028
%606503
661607
764825
772,007
831,794
%908]23
463,814
532018
507,711
;680824
721,690
%83&009
846,483
913,782
1001224

$1146,336

126,262
§44110
50427
%5&458
62,208
67,680
77807
;71889
83477
%90A65
48732
%55785
62,543
69,010
%75190
86,705
87196
%93726
102028
115125
%53355
61144
%68B29
%75813
g2701
%95603
96503
103974
%113590
57077
66,5502
74714
§82515
90211
%104501
105,810
114223
125153

$ 143292

{5014

15421

,388

15355
15322
i 5,289

15221

148

%5092
%aoog
5561
%5530
5,499
5467
§a436
5372
5,307
5254
;5178
§5019
%aess
5,655
§5626
%5598
5,566

{55506

446

§5397
%5325
5796
5767
%5]39
5,710
5,682
%5&24
5,560
%5523
5,455

15316

317,193
55,965

63,429

70,405

76,908

82,954

93,738

94,530

100,281
107,140
83,915

95,469

106,378
116,658
126,328
143,905
145,665
155,470
167,588
185,678
118,169
134,806
150,624
165,642
179,879
206,089
209,185
224,238
243,257
158,027
181,791
203,545
224,310
244,109
280,889
285,720
307,284
334,948

379,811

83,472
22,386
25,372
28,162
30,763
33,182
37,495
37,812
40,112
42,856
27972
31,823
35,459
38,886
42,109
47,968
48,555
51,823
55,863
61,893
33,762
38,516
43,036
47,326
51,394
58,883
59,767
64,068
69,502
39,757
45,448
50,886
56,078
61,027
70,222
71,430
76,821
83,737

94,953

2,883
2,158
2,137
2,114
2,092
2,070
2,026
2,005
1,973
1927
2,580
2,558
2,535
2,513
2,491
2,447
2,425
2,393
2,346
2,253
2,991
2,969
2,947
2,924
2,902
2,858
2,835
2,802
2,755
3,394
3,371
3,349
3,327
3,304
3,260
3,236
3,203
3,155

3,060



Perfis Ocos Rectangulares

EN 10219 -3

Espessura
¢ (mm)

Massa
: Linear
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

E Seccdo
“(em?)

Ixx
:emf)

: (em?®)

ixx
i (em)

Elyv
: (em)

EVVyy
i (em?)

Eivv
i (em)

160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 X
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x

160 ix i

160 i x i

160 ix:

90

90

90

90

90

90

90

90

90

90

100

100

100

100

100

100

100

100

100

100

100

120

120

120

120

120

120

120

120

120

120

120

120

140

140

140

140

140

140

%30
35
40
45
50
6.0
%63
70

‘80

§3o
%35
40
§45
%50
ésn
éss

‘70

§3p
%35
w0
§45
%ao
60
gss
70

80

"
40
45
50

60

111310
§13105
14874
16,617
;18335
21,692
22411
;24516
%21665
%3&415
11,781
%13655
15,502
17304
119120
;22634
23,401
95715
;28921
%34885
%3&611
12723
14754
%16]58
18737
%20390
24,518
25,379
97913
§3L433
38125
%43379
44779
13,665
%15353
118,014
%20150
22260

£ 26,402

20
ézo
20
20
ézo
20
20
§16
16
p
20
20
20
20
18
18
18
16
;16
1
E
20
20
%20
20
20
16
16
1

‘12

16
p
16
16
r

‘16

1135720
;157260
178488
199404
§220020
603,04
%268&32
236314
%265584
%240588
141372
%1638B0
186024
207888
%206496
244447
250731
468,64
§277a42
251892
%213&99
152676
177048
%201&98
024844
482,80
235373
436,38
200974
;226318
205875
342,47
§241&o7
131184
§152L89
172034
' 1934.40
213696

534,59

14,41

116,69

8,95

21,17
12336
2763

:28,55

1,36

§3524
%4257
1501
1739
19,75
07
2436
;2883
29,81
3276
§3a84
4457
%50A6
1621
11879
§2L35

i 23,87

:32,33

%3356
§4004
;4857
%5526
§5104
§1241
%2049
§2295
§2557
2836

13363

§500792
574,887
646,393
715,345
§78L773
907193
%92&939
995,771
%1093726
%125&003
537,770
617,755
' 695,076
. 769,765
841,857
;978377
' 995,395
1077760
§1186227
1371670
%1434089
611,726
%70&493
%792441
878607
%962023
1120745
1144308
1241737
§137L230
' 1597003
%1691513
1720831
' 685,682
%789230
' 889,807
987,448
1082190

£1263113

%62599
71,861
80,799
%8&418
9772
113,399
115117
§124A71
136716
%151375
67221
77219
86,885
96221
105232
§122297
124424
134720
;148278
171,459
%179261
76,466
%81937
%9&055
109,826
120253
140,083
143,039
155217
§17L4o4
199625
212189
;216229
85,710
%98654
111226
123431
135274

£ 157,889

%5896
5,868
5,841
%5313
5785
15730
%aaso
5635
5571
§a439
5,986
%5959
15933
5,906
%5879
5825
5779
§a736
5674
%5548
%5331
6143
6118
%aoga
6,067
6,042
5,990
5,949
%5909
5,852
5734
5542
§5507
6276
%6252
6227
6202
6,178

16,128

206,789
236,772
265,539
293,113
319,516
368,905
375,900
405,309
443,459
506,802
261,755
300,101
337,008
372,500
406,602
470,738
480,355
519,013
569,592
655,077
688,574
394,499
453,201
509,967
564,826
617,808
718,253
734,608
796,258
877921
1019,475
1086,784
1107,222
559,661
643,889
725,621
804,889
881,726

1028,234

45,953
52,616
59,009
65,136
71,004
81,979
83,533
90,069
98,547
112,623
52,351
60,020
67,402
74,500
81,320
94,148
96,071
103,803
113,918
131,015
137,715
65,750
75,533
84,994
94,138
102,968
119,709
122,435
132,710
146,320
169,912
181,131
184,537
79,952
91,984
103,660
114,984
125,961

146,891

3,788
3,766
3,744
3,721
3,699
3,654
3,629
3,585
3,547
3,451
4,176
4,154
4,131
4,108
4,086
4,041
4,014
3,980
3,932
3,834
3,694
4,934
4,911
4,888
4,865
4,842
4,795
4,767
4,732
4,682
4,582
4,435
4,406
5,670
5,647
5,623
5,600
5,576

5,529



Perfis Ocos Rectangulares

EN 10219 -3

Dimensdes

Espessura
¢ (mm)

Massa
: Linear
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Secgao
i (em?)

Ixx
i emf)

: (em?®)

Elyy
- (em)

EVVyv
i (em?)

Eivv
i (em)

160 x
160 x
160 x
160 x
160 x
160 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x

180 ix i

180 ix !

180 ix:

140

140

140

140

140

140

60

60

60

60

60

60

60

60

60

60

70

70

70

70

70

70

70

70

70

70

80

80

80

80

80

80

80

80

80

80

80

80

100

63
(70
8,0

10,0

%30
135
40
%45
50
%60
63
70
%&0
100
130
s
40
45
50
6.0
%63
0
80
%1&0
130
35
40
§45
50
%ao
63

(70

7357
§30J11
33,945
41,265
§41147
48704
%10339
12,556
14,246
%15911
17550
%20750
21422
3,517
%2&409
31,845
11310
%13105
14874
16,617
%18335
21,692
2411
%24ﬁ16
27665
%3&415
11781
13,655
%15502
17324
119120
22,634
§23401
25,715
%28821
' 34,985
%39611
40854

12,723

‘16
‘12

(12

24
ézo
20
%20
120
20
120
20
20
§15
20
20
ézo
20
%20
20
20
p
18
1
120
120
20
§20
120
20
20
16
p

(12

20

262627
;216199
444,04
220831
§254594
630,02
%156082
150672
170952
%190932
106,00
%249&00
570,64
822,04
%316&08
866,05
135720
157260
§1784g8
199404
%220020
603,04
%268&32
%265853
208782
%240588
141372
163860
186024
;207888
294,40
271608
;280812
468,64
%277&42
251892
%190L33
' 1960,99

1152676

%3435
38,36
4324
5257
ésoos
62,04
1381
;1599
1815
%2027
2236
2643
9729
20,96
%3&64
4057
1441
%1669
18,95
9117
%2336
9763
%2855
§3L36
35,24
4257
1501
1739
1975
§2207
2436
%2883
20,81
3276
%3&84
4457
%50A6
52,04

11621

1293221
§1405714
1556232
%1822336
' 1960,937
' 2002,436
%52&852
603,998
678192
%74&470
817,866
946,154
' 954,659
' 1028,995
124,806
;1280799
573,850
%658521
740155
%818]86
%894#49
1037018
' 1049.742
%113&803
1243207
1425466
620,848
713,045
02117
;888101
971,033
1127882
§1144324
1238612
%136L648
1570133
1625872
 1649,663

714,844

%16L853
175,714
1945529
227792
§245117
250,304
%58539
711
%75355
%83274
90,874
105128
106,073
114,333
124978
§142311
63,761
%73169
82,239
%90376
%99383
115,224
%11&638
%125978
138136
%15&385
68,983
79227
89124
;98&78
107893
125,320
;121203
137,624
%15L294
174,459
%180B52
183296

£ 79,427

{5888

{5714
i 5,681

16177

145

;6113
%6081
6,048
%5983
5,915
5,861
5782
§5519
6,311
6281
;6250
6219
%6&88
6126
%&064
%6013
5,939

5787

1432

§6A03
%6373
6,344
6,314
6,254
;6197
6,149
%ao79
5,936
§5ﬁ76
5630

6,641

1053,521
1144,617
1266,336
1481,006
1595,513
1629,087
93,671
106,656
118,943
130,550
141,494
161,473
163,916
175,247
189,391
211,012
131,645
150,299
168,070
184,979
201,046
230,737
234,832
252,135
274,180
309,437
176,823
202,288
226,670
249,992
272,275
313,817
320,023
344,701
376,590
429,145
447347
453,357

289,991

150,503
163,517
180,905
211,572
227,930
232,727
31,224
35,652
39,648
43,517
47,165
53,824
54,639
58,416
63,130
70,337
37,613
42,942
48,020
52,851
57,442
65,925
67,095
72,039
78,337
88,410
44,206
50,572
56,668
62,498
68,069
78,454
80,006
86,175
94,148
107,286
111,837
113,339

57,998

5,498
5463
5,412
5,308
5154
5124
2,605
2,582
2,560
2,538
2,516
2,472
2,451
2,419
2,373
2,281
3,023
3,000
2,978
2,956
2,934
2,890
2,868
2,836
2,789
2,696
3,432
3,410
3,388
3,366
3,343
3,299
3,277
3,244
3,197
3,103
2977
2,951

4,230



Perfis Ocos Rectangulares

EN 10219 -3

Espessura
¢ (mm)

Massa
: Linear
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

E Seccdo
“(em?)

Ixx
:emf)

: (em?®)

ixx
i (em)

Elyv
: (em)

EVVyy
i (em?)

Eivv
i (em)

180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
200 x
200 x
200 x

200 x

100

100

100

100

100

100

100

100

100

100

100

120

120

120

120

120

120

120

120

120

120

120

120

140

140

140

140

140

140

140

140

140

140

140

140

70

70

70

70

%&5
40
45
%ao
60
63
70
éso
%1&0
%120
125
%&0
35
40
45
50
6.0
%63
70

‘80

%3@
35
40
45
50
%ao
63
70

‘80

(30
i35
140

45

14,754
;16758
18737
%20590
24,518
25,379
27013
§3L433
%38&25
%43379
44779
%1&665
15,853
18,014
%20150
22260
26,402
97357
§30111
%3&945
§4L265
47147
| 48,704
%14£07
16,952
119270
21,563
23,830
%28286
20,335
32,309
%3&457
44,405
50915
%52529
12252
14,204
116130

£18,030

20
ézo
120
20
15
16
1
;12

(12

20
20
ézo
0
§20
;16
16
§12

(12

p
16
16
16
16
16
15
1

(12

i1
i21
il

‘o1

177048
;201086
224844
482,80
§235&73
436,38
200974
;226318
745,00
%104110
107470
%163980
190236
216168
418,00
§267L20
534,59
626,27
§216199
444,04
%222831
545,94
%263002
%140227
162739
1849,92
070,05
228768
715,46
;281616
230625
624,90
§213L44
244392
%252619
154375
178970
203238

1207178

©18,79

21,35

£26,36
13123
32,33

13556

0,04

;4857
%5526
57,04
1741
2019
2295
95,67
ézsss
3363
%3435
38,36
4324
%5257
60,06
62,04
%18&1

i 21,59

12455

:30,36
%3&03
3737
4116
46,44
§5657
6486
%6104
1561
%1&09
2055

2297

820092

§92a043

1026733
1124199
§1309ﬁ10
' 1334,989
1448229
§159&491
%1859466
§1965136
001,017
%808840

931139

' 1049,968
%1165364
1277366
1491338
1525154
§1651847
%1835334
%2148]99
' 304,400
2352371
%902836

1040187
%1173393
' 1303,996
 1430,533
%167&066
1715319
' 1867,464
2072176
§2438133
| 643,664
%2703]26
' 749681

861282

969177

£ 1073,405

91344

;102894
114,081
124011
§145512
148332
160914
§171610
%206607
%21&348
220335
%89871

103460
116,663
129,485
§14L930
165704
169,462
;184205
%203926
%238755
| 256,044
261,375
%100315
115576
%13&433
144,888
158948
%185896
190,591
207,496
230,242
§27a904
293740
%30&414
74,968

%86&28

96918

1107341

6614
;6586
§6559
%6531
§a475
§6426
%6382
;6318
%6188
%5863
§5923
%6816
6,790
§6764
%6738
;6712
;6659
%6615
§6574
%6515
%6394
§6194
§6J57
%6865
;6940
%6815
6,890
;6865
;6814
;6775
;6736
%6B80
§6565
;6384
%6350
éeeso
%6399
6,868

16,836

332,708
373,893
413,571
451,769
523,826
535,750
579,671
637,475
736,410
782,078
795,798
435,575
500,718
563,812
624,887
683,975
796,301
816,136
885,755
978,444
1140,808
1227328
1252,326
615,977
709,116
799,627
887,541
972,893
1136,042
1166,221
1268,555
1405,898
1650,339
1792,697
1832,941
145121
165,791
185,515

204,315

66,542

74,779

82,714

90,354

104,765
107,150
115,934
127,485
147,282
156,416
159,160
72,596

83,453

93,969

104,148
113,996
132,717
136,023
147,626
163,074
190,135
204,555
208,721
87,997

101,302
114,232
126,792
138,985
162,292
166,603
181,222
200,843
235,763
256,100
261,849
41,463

47,369

53,004

58,376

4,207
4,185
4,163
4,140
4,085
4,071
4,038
3,990
3,894
3,762
3,735
5,002
4,979
4,957
4,934
4,911
4,866
4,839
4,805
4,757
4,659
4,621
4,493
5,753
5,730
5,707
5,684
5,661
5,615
5,586
5,552
5,502
5,401
5,257
5,229
3,049
3,027
3,005

2,983



Perfis Ocos Rectangulares

EN 10219 -3

Dimensdes

Espessura
¢ (mm)

Massa
: Linear
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Secgao
i (em?)

Ixx
i emf)

: (em?®)

Elyy
- (em)

EVVyv
i (em?)

Eivv
i (em)

200 x
200 x
200 § xé
200 x
200 x
200 § xé
200 x
200 ; x§
200 x
200 x
200 § xé
200 x
200 x
200 § xé
200 x
200 x
200 § xé
200 x
200 ; xé
200 x
200 x
200 § xé
200 x
200 x
200 § xé
200 x
200 § x§
200 § xé
200 x
200 x
200 § xé
200 x
200 x
200 § x§
200 x

200 ix:

200 ix'i

200 x

70

70

70

70

70

80

80

80

80

80

80

80

80

80

80

80

80

100

100

100

100

100

100

100

100

100

100

100

100

120

120

120

120

120

120

120

120

120

120

%50
éeo
éss
70
ésn
;gn
s
;40
s
50
éao
%63
70
ésn

10,0

40
%45
50
%60
%63
70
%80
1100
120
125
ésn
35
40
§45
50
%60
63
70
180

10,0

%19905
23,576
24,390
26,814
§30177
12723
14,754
;16]58
18737
%20590
24518
%25379
27013
31433
%38&25
43379
44779
%15353
18,014
18,014
%20150
22,260
26,402
%21357
30111
%33945
41265
47147
48704
§14507
16,952
119270
§2L563
23,830
%28286
20,335
%32309
36,457

44,405

‘n
15
16
16
15
2
21
§21
2
P
15
15
1

(12

18
;18
18
p
18
15
%15
1

(12

16
16
16
;16
16
%16
16
1

‘12

%250&03
2263.30
234144
257414
;289689
160310
%185&00
11151
%238086
%260&94
' 2206,62
228411
200074
226318
%205875
234247
' 2418,07
171212
§194551
194551
%217&20
 2404,08
237618
%246213
216799
444,04
22831
545,94
%283&02
140227
162739
1849,92
§207005
228768
%271546
281616
230625
624,90

$ 239787

%2536
3003
3107
34,16
§3&44
1621
1879
§2L35
2387
%2636
3123
%3233
35,56
40,04
4857
ésazs
57,04
12019
ézzgs
2295
%2567
28,36
%3&63
%3435
38,36
4324
52,57
60,06
62,04
;1&61
2159
2455
§2z47
3036
%3&03
3737
4116
46,44

56,57

1174005
;1364476 :
1384557 |
%149&528
1648216
807,899

%928861

' 1046,020
1159416
%126&088 %
1477420
§1502785
1628957
1795758
%208&062
21819907
0218701
%1064018
1199705
%1199705 %
%133L437
' 1459,255
§l703308
%1739243
' 1889,814
%2090340
2444395
606,701 |
%265&895
1040771
1199175
%135&391
' 1503,459
 1649,421
%1929196
1975700 |
150,671
385,923

£ 805,729

£ 117,400

136,448

138,456

%149853
164822
80,790
%92886
104,602

{115,942

126,909

147,742
150279
162896
179,576
%20&306
218200
221879
106,402

119,971

119,971

%133144
145925
170331
%17&924
188,981

{209,084

244,440

260,670

%265889
104,077
119,918
%135339
150,346
164,942

192,920

197,570

i 215,087
{238,592

£ 280,573

16,624
6,548
: 7,060

17,030

,000

;6870
%6339
6,878
%6818
6,768
6,697
%6549
6,284
6237
7259
ézzao
7230
%zzoz
7174
7116
%zos4

i 7,019

;6588
%6546
7479
7452
7425
ézses
7371
§1317
7om
7229
7168

17,043

222,213
255,385
260,479
280,032
305,103
194,619
222,785
249,795
275,673
300,442
346,745
354,326
382,119
418,233
478,478
503,411
510,962
365,315
410,778
410,778
454,643
496,935
576,914
591,145
640,328
705,357
817,743
875,582
892,152
476,651
548,235
617,657
684,949
750,141
874,349
897,664
975,253
1078,967

1262142

63,489
72,967
74,423
80,009
87,172
48,655
55,696
62,449
68,918
75111
86,686
88,582
95,530
104,558
119,619
125,853
127,740
73,063
82,156
82,156
90,929
99,387
115,383
118,229
128,066
141,071
163,549
175116
178,430
79,442
91,373
102,943
114,158
125,024
145,725
149,611
162,542
179,828

210,357

2,960
2,916
2,895
2,863
2,817
3,465
3,443
3,421
3,398
3,376
3,332
3311
3278
3232
3,139
3,018
2,993
4,253
4231
4231
4,209
4,186
4142
4,119
4,086
4,039
3.944
3818
3,792
5,061
5,039
5,016
4,994
4,971
4,926
4,901
4,868
4,820

4,724



Perfis Ocos Rectangulares

EN 10219 -3

Espessura
¢ (mm)

Massa
: Linear
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

E Seccdo
“(em?)

Ixx
:emf)

: (em?®)

ixx
i (em)

Elyv
: (em)

EVVyy
i (em?)

Eivv
i (em)

200 x
200 x
200 x
200 x
200 x
200 x
200 x
200 x
200 x
200 x
200 x
200 x
200 x
200 x
200 x
200 x
200 x
200 x
200 x
200 x
200 x
200 x
200 x
200 x
200 x
200 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x

220 ix':

120

120

150

150

150

150

150

150

150

150

150

150

150

150

160

160

160

160

160

160

160

160

160

160

160

160

80

80

80

80

80

80

80

80

80

80

80

80

100

ésn
%35
40
45
50
6.0
%63
0

8,0

%30
35
40
45
éso
gan
%63
70

‘80

125
130
135
40
§45
50
%60
63

(70

%50315
52,629
116,020
%18600
21154
23,682
%26185
31112
%32302
gasﬁoa
40225
49115
' 56,567
58,517
16,491
§19150
21782
%24389
26,970
%32054
%33292
36,705
41481
%50685
58,451
%60A79
13,665
15,853
18,014
§20150
22,260
26,402
§21357
30111
%33345
41,265
47147
48704

{14,607

1
1
12
1
1
§12

(12

B0
1
1
B0
§12
1

‘12

18
18
18
18
18
18

i 18

‘15

749,41
§284L97
153,44
%133920
152300
1170510
%188532
240,06
230574
%192272
217215
265221
036,41
210661
118735
;137&80
' 1568,30
175601
§194L84
%230289
%239102
198207
239,07
%273689
210424
917724
147582
171212
194551
§217a20
404,08
285142
§295456
162599
§183&03
22831
545,94
630,02

1131463

64,86

{6704

0,41

12369
126,95
13017

13336

14115

%4536
5124
6257
72,06
7454
2101
§2439
0775
3107
§3436
%4033
%4241
4676
5284
%6457
7446

L7704

741

120,19
2295
;2567
28,36
%3&63
3485
38,36
%4&24
5257
%8&06
62,04

‘1861

%303L405
' 3098,999
1215425
1401011
§1583919
1761401
1934671
ézze&ozs
%2330386
%254L957
2808547
3347729
. 3668,461
' 3759155
1273643
§146a490
1660761
1847502
§2029755
%2380972
%2448515
2672386
%297&088
%3528395
' 3880,813
%3979207
' 1007,366
182,266
%1332818
1478467
1619856
1889424
§1925405
' 2090,416
%2309952
2693124
848,642
' 2902,005

1 1168,642

303,141
ésoagoo
121,542
140101
§15&392
176,149
193,467
§22a803
%23&039
%254196
282,855
334773
366,846
375916
127364
§14a949
166,076
184750
§202975
%23&097
%244861
267239
%291609
%352840
388,081
397,921
93307

107479
101147
;134406
147,260
171,766
§175037
190,038
%209896
244,829
%25&967
263,819

£ 106,240

%6837
6,799
77
7692
;1667
7641
7616
ézsas
7525
§z486
7430
7315
7135
7101
7786
§z761
7736
7
ézass
%zsse
%zsgg
7560
%zsos
§z392
7219
7187
7682
7651
7620
ézssg
7558
7495
§z433
7382
%zaog
7158
%6387
6,839

£7,925

1367,872
1397,430
784,819
904,469
1021,030
1134,540
1245,036
1457,125
1499,153
1633,730
1815,540
2143,363
2352,530
2409,886
907,550
1046,441
1181,903
1313,973
1442,690
1690,217
1739,958
1897,646
2111,240
2498,336
2751,209
2820,248
212,415
243,282
272,921
301,355
328,609
379,673
388,629
419,536
459,876
527,811
559,475
568,566

346,463

227979
232,905
104,643
120,596
136,137
151,272
166,005
194,283
199,887
217,831
242,072
285,782
313,671
321,318
113,444
130,805
147,738
164,247
180,336
211,277
217,495
237,206
263,905
312,292
343,901
352,531
53,104

60,821

68,230

75,339

82,152

94,918

97,157

104,884
114,969
131,953
139,869
142,141

69,293

4,592
4,565
6,201
6,178
6,155
6,132
6,109
6,063
6,036
6,002
5,952
5,853
5,714
5,686
6,573
6,550
6,526
6,503
6,480
6,434
6,405
6,371
6,321
6,220
6,079
6,050
3,493
3,471
3,449
3,426
3,404
3,360
3,339
3,307
3,261
3,169
3,052
3,027

4,315



Perfis Ocos Rectangulares

EN 10219 -3

Dimensdes

Espessura
¢ (mm)

Massa
: Linear
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Secgao
i (em?)

Ixx
i emf)

: (em?®)

Elyy
- (em)

EVVyv
i (em?)

Eivv
i (em)

220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x

220 ixi

220 ix i

220 ix:

100

100

100

100

100

100

100

100

100

100

100

120

120

120

120

120

120

120

120

120

120

120

120

130

130

130

130

130

130

130

130

130

130

130

130

140

140

140

140

%35
40
45
%50
6.0
63
70
éso
%1&0
%120
125
%30
35
40
45
50
6.0
%63
70

‘80

40
45
50
%60
63
70

‘80

(30
i35
{40

45

%16952
19270
21563
%23330
28,286
29,335
%32309
| 36,457
44,405
%50315
52,629
%15549
18,051
20526
22,976
§25400
130170
§3L313
34,507
%38969
%41545
54,683
%56554
%1&020
18,600
21154
23,682
26,185
31112
§32302
' 35,606
40225
§49115
' 56,567
%58517
16,491
%19150
21782

£ 24,389

=
215
§15
r
215

15

1
1
1
1
1
1

(12

p
1
1
1
1
1

‘12

15
15
15

‘15

%152568
173430
194067
214470
§254574
264015
174469
;196858
230787
%274&41
284107
111953
120067
147787
165427
;182880
217224
225454
§186338
210433
%256143
260478
271459
%115&44
1133920
%152&09
1170510
188532
240,06
§232574
192072
217215
;265221
036,41
%2106&1
148419
172350
196038

£ 219501

21,59
§2455
0747
%3036
3603
3737
4116
§4a44
%5657
%6486
67,04
1981
22,99
26,15
2007
észss
3843
%3&89
4396
49,64
%6057
69,66
72,04
%2041
23,69
%2695
3017
33,36
%3963
4115
4536
5124
§6257
72,06
%7454
2101
24,39
775

13107

%134&333
' 1519264
1687479
1851022
;2164272
2213195
2408114
;2669574
| 3134457
%3368386
' 3440860
%1309818
1510400
' 1705,909
%189&490
2082189
2438120
%2500885
725811
%3029397
%3575790
' 3888,130
3979714
%1380556
1502434
1799232
2000996
2197772
576,544
;2644880
| 884,660
%3209258
' 3796,457
| 4148,002
%4249141
1451194
 1674,467
1892554

£ 2105,502

120394
;138115
153407
168275
;196752
201,200
218919
;242698
284,951
%306217
312,805
%11&083
137,300
155083
172,408
;18&290
221,738
227362
;241801
275,400
%325072
' 353,466
361,792
%125505
144,767
%16&567
181,909
199797
234231
§240A44
262,242
201751
§345132
377001
%386286
131,927
150,224
172,050

£191,400

7,809

7,750
: 7,696

{7,649

§z444
%zzoe
7164
8132
8105
077
%&050
802
7966
7018
§1875
7812
§1684
74m1
7432
%8225
5198

8171

144

§8117
%&063
017
7975
7914
§z790
7587
%zsso
8311
%8285
8250

18,232

397,923
447,664
495,714
542,102
630,002
646,541
700,985
773,240
899,077
969,086
988,506
517,727
585,752
671,503
745,010
816,308
952,397
979,192
1064,750
1179,489
1383,475
1508,416
1542,534
618,066
711,738
802,833
891,385
977,428
1142,120
1175119
1279,250
1419,446
1670,599
1829,726
1872,956
728,609
839,571
947,637

1052,844

79,585

89,533

99,143

108,420
126,000
129,308
140,197
154,648
179,815
193,817
197,701
86,288

99,292

111,917
124,168
136,051
158,733
163,199
177,458
196,582
230,579
251,403
257,089
95,087

109,498
123,513
137,136
150,374
175711
180,788
196,808
218,376
257,015
281,496
288,147
104,087
119,939
135,377

150,406

4,293
4,270
4,248
4,226
4,181
4,159
4,127
4,080
3,987
3,865
3,840
5112
5,090
5,068
5,045
5,023
4,978
4,955
4,922
4,874
4,779
4,653
4,627
5,503
5,481
5,458
5436
5,413
5,368
5,344
5,311
5,263
5,167
5,039
5,013
5,889
5,867
5,844

5,821



Perfis Ocos Rectangulares

EN 10219 -3

Espessura
¢ (mm)

Massa
: Linear
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

E Seccdo
“(em?)

Ixx
:emf)

: (em?®)

ixx
i (em)

Elyv
: (em)

EVVyy
i (em?)

Eivv
i (em)

220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x

250 ix:

140

140

140

140

140

140

140

140

180

180

180

180

180

180

180

180

180

180

50

50

50

50

50

50

50

50

50

50

100

100

100

100

100

100

100

100

100

100

100

%50
éso
éss
70

80

%45
50
%60
63

(70

gao
%&5
0
45
%ao
%ao
6.3
70

80

%30
35
40
45
éao
6.0
%63

(70

§26370
32,054
3320
%36705
41481
50685
%5&451
60479
24,294
%21215
130110
%35322
37,248
401
%46505
- 56,965
65,987
%68329
13,665
%15853
%1&014
120150
22260
%2&402
27357
30111
33,945
41265
%1&020
18,600
21154
%23682
26,185
31112
%32302
' 35,606
40225
49115

56,567

‘15
‘12

(12

1
P
1
1

‘12

120
20
%20
120
18
p
16
1
B0
1
1
1
1
1
12
1

‘12

242730
;230189
230702
198207
§223997
736,99
210424
§217124
174917
%195&48
2167,92
257918
268186
221945
951107
§307a11
237553
459,84
;163980
%190236
%216L68
' 2418,00
404,08
%253459
626,27
' 2167,99
444,04
207108
153,44
§133a20
152309
1170510
;188532
240,06
%232574
192072
217215
265221

$2036,41

134,36

i 40,83

2,41

| 46,76
15284
64,57

{7446

30,95

%3467
38,36
%4563
4745
52,36
50,24
§7257
' 84,06
8704
§1141
2019
%2295
2567
%2836
%3&63

i 34,85

152,57

2041
§2359
26,95
3017
ésase
3063
%4115
45,36
51,24
62,57

72,06

%2313356
 2713.968
2788775
%304&508
' 3389,120
4017124
4407874
;4518568
%2265845
%2523525
2775689
%326&664
' 3364,354
' 3678,903
%4108565
' 4899,790
| 5447362
%5596276
1148043
%1319954
%148&443
1647557
%1803343
%2099122
130,239
%230&010
2542378
943,341
%1605633
' 1851,660
' 2091,656
%2325573
| 553,760
' 2992,342
%3065835
| 3341,654
%3714085
4384174

| 4757136

%21&305
246,724
25355
%27&683
308102
365193
400,716
§410779
%205886
%22&411
250335
%296697
' 305,850
| 334,446
%37&506
445,435
| 495215
%50&752
91,843
%105596
%118315
131,805
144267
%161930
170,419
184641
203,390
235467
128,451
§148J33
167333
%18&054
204,301
239,387
%245267
267332
207127
350,734

380,571

%8206
8153
8109
%&068
8,009
7888
7694
ézass
%8557
%8532
8,507
8457
8420
5,382
%8328
8217
8,050
%8018
8121
%&085
%&048
8012
7975
%zgoo
7818
7757
7668
7483
%8870
8,840
8810
%8]80
8,750
8,689
%8532
8583
8514
gan

18125

1155,226
1351,658
1391,622
1516,429
1685,024
1989,006
2187,065
2240,650
1669,595
1858,522
2043,199
2399,978
2475979
2705,933
3019,547
3595,466
4000,720
4109,142
85,827
97,549
108,589
118,967
128,704
146,334
149,044
158,039
171,412
190,037
388,817
446,833
502,992
557,321
609,852
709,634
729,634
791,971
875,064
1021,077

1108,342

165,032
193,094
198,803
216,633
240,718
284,144
312,438
320,093
185,511
206,502
227,022
266,664
275,108
300,659
335,505
399,496
444,524
456,571
34,331
39,020
43,436
47,587
51,482
58,534
59,618
63,615
68,565
76,015
77,763
89,367
100,598
111,464
121,970
141,927
145,927
158,394
175,013
204,215

221,868

5,799
5,753
5,728
5,695
5,647
5,550
5,420
5,393
7,345
7,322
7299
7,252
7,224
7189
7139
7,039
6,899
6,871
2,220
2,198
2,175
2,153
2,130
2,086
2,068
2,036
1991
1,901
4,365
4,343
4,320
4,298
4,276
4,231
4,211
4,179
4,132
4,040

3,924



Perfis Ocos Rectangulares

EN 10219 -3

Dimensdes

Espessura
¢ (mm)

Massa
: Linear
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Secgao
i (em?)

Ixx
i emf)

: (em?®)

Elyy
- (em)

EVVyv
i (em?)

Eivv
i (em)

250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
260 x
260 x
260 x
260 x
260 x
260 x
260 x
260 x
260 x
260 x
260 x
260 x
260 x
260 x
260 x
260 x
260 x

20 ix:

100

150

150

150

150

150

150

150

150

150

150

200

200

200

200

200

200

200

200

200

200

100

100

100

100

100

100

100

100

100

100

100

100

140

140

140

140

140

140

125
40
45
%50
6.0
63
70
éso

10,0

4,5
50
6,0
o

(70

gsp
%35
w0
§45
%50
60
ges
70
gsu

10,0

%45
ésn
%60
63

70

%58517
24,294
27215
%30&10
3582
37248
10
§4a505
%56965
%65887
68,329
07434
30747
34,085
%40532
42193
46,596
%52]85
64815
75,407
%78142
16,491
%19150
§2L782
24,389
%25970
32,054
33202
%36705
41481
50685
%5&451
60479
24,204
%21215
30110
%35322
37,248

L4110

1
1
1
1

(12

1
p
1
1

‘12

106,61
§174917
195948
2167.92
;257918
268186
221945
§251L27
307611
%237553
459,84
%98162

110689
122526
145915
;151885
167746
%190026
233334
%90488

%93170

503,68

%68&40

%78415

87800

%97&92

153,94
119851
132138
§149332
184,66
210424
§217124
174917
%195&48
167,92
257918
268186

£ 221945

74,54
éaogs
3467
%3&36
4563
4745
%5236
5024
7257
%8406
87,04
%3435
3017
4336
§5L63
53,75
5036
6724
;8257
%9&06
%9&54
2101
2439
%2175
3107
%3436
4083
a4
4676
;5284
6457
7446
§7zo4
3095
%3457
38,36
%4563
4745

152,36

%486&346
;2696870
§3003789
%3304J76
;3885562
;400L430
§4375297
;4885]92
%5825007
%6451896
;6832669
%3302083
§368L906
§4054593
;477&782
;4931026
§540&940
%6051498
;7265841
%815&656
%839&992
§177L305
%204&330
%230&889
§2561973
%2820695
§3301199
§3390357
%3691258
;4112398
§486L979
%5290512
§5411051
§2833199
%3155556
§347L028
%408L535
§420L506

| 4593613

%38&468
215,750
240,303
264,334
§310345
300114
%35&024
390,863
%46&001
%516632
530,613
264167
294,552
304367
%382303
394,962
432715
%484600
' 581,267
§B52692
%67L759
136,254
157179
%171605
197536
216977
| 254,400
260,797
| 284,404
;316338
373,998
%406362
| 416,696
217,938
%242735
267,002
%313964
323193

353,355

- 8,081

19335

,308

9281
19228
9,183

19141

;8859
%8765
8729
9720
9695
9670
%9620
9584
9546
9491
§9381
9216
%9184
9182
9152
%9122
9001

9,061

,000

§8941
%8892
8822
8678
8429
éssss
9,568
%9540
9513
9457
9,410

19,367

1133,038
1234,244
1372,782
1507,952
1768,345
1824,594
1991,873
2219,247
2634,196
2925,290
3002,334
2352,345
2621,599
2885,505
3397,468
3512673
3846,244
4303,960
5154,395
5791,981
5959,676
402,935
463,137
521,434
577,857
632,435
736,178
757,332
822,300
909,005
1061,743
1156,094
1181,215
1095,648
1218147
1337,559
1567,274
1617,022

1764,304

226,608
164,566
183,038
201,060
235,779
243,279
265,583
295,900
351,226
390,039
400,311
235,235
262,160
288,550
339,747
351,267
384,624
430,396
515,440
579,198
595,968
80,587

92,627

104,287
115,571
126,487
147,236
151,466
164,460
181,801
212,349
231,219
236,243
156,521
174,021
191,080
223,896
231,003

252,043

3,899
6,315
6,293
6,270
6,225
6,201
6,168
6,120
6,025
5,899
5,873
8,204
8,181
8,158
8,112
8,084
8,050
8,000
7,901
7,765
7,738
4,379
4,357
4,335
4,313
4,290
4,246
4,226
4,194
4,148
4,055
3,940
3,916
5,950
5928
5,905
5,860
5838

5,805



Perfis Ocos Rectangulares

EN 10219 -3

Espessura
¢ (mm)

Massa
: Linear
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Seccdo
i (cm?)

Ixx
‘emf)

:(em?)

ixx
i (em)

Elyv
:(emf)

Wyy
:(em?)

Eiyv
i (em)

260 x|
260 ; xé
%0 x
260 % x%
%0 x
20 x
20 x
%0 x
%0 x
260 ; xé
%0 x
%0 [ x
260 ; xé
%0 x
300 % x%
300 x|
300 % x%
300 [ x
300 x|
300 % x%
300 x|
300 [ x .
300 % x%
300 x|
300 % x%
300 % x%
300 x|
300 x|
300 % x%
300 [ x
300 % x%
300 x|
300 x|
300 % x%
300 [ x
300 x|
300 % x%
300 x|

300 x

140

140

140

140

180

180

180

180

180

180

180

180

180

180

50

50

50

50

50

50

50

50

50

50

100

100

100

100

100

100

100

100

100

100

150

150

150

150

150

§4o
45
50
6.0
%63
70

80

4,5
50
6,0
6,3

(70

%45
50
6.0
%63
70
%80
1100
120
125
40
45
%ao
60

63

| 46505
' 56,965
%65987
%68329
26,806
%30041
33,250
39,500
41,204
§45497
51,529
%63245
73523
76179
%1&020
18,600
21154
23,682
26,185
31112
gszsoz
' 35,606
%40225
49115
24,294
%21215
130110
35,822
%31248
4101
%46505
' 56,965
65,987
%68329
07434
30747
%34035
40532

£ 42193

P
1
1
1
1
1
1
1
P
‘10
14
%14
14
1

(12

10
‘10
10
§10

10

251127
§205074
%237553
%245934
144752
162021
178550
213786
222502
;245684
278257
227682
;264&83
742,44
%115&44
133920
%152&09
1170510
188532
240,06
§232574
563,63
%289&20
946,90
204070
%228&06
| 250924
257918
%268L86
197285
223224
273432
237553
459,84
;164&04
184482
204210
§243L92

$ 531,58

5024
§7257
84,08
%8104
3415
3807
4236
5043
5249
észgs
65,64
%8057
9366
9704
%20#1
23,60
%2&95
3017

133,36

14115
| 4536

{5124

162,57

%3467
38,36
4563
4745
észas
50,24
7257
84,06
8704
ésags
3917
%4&36
51,63

53,75

' 5128,803
| 6112,646
' 6767760
%6949760
' 3357530
%3743439
4121362
4855871
%5012656
' 5489,967
| 6145208
%7363313
' 8245,008
%8482468
%188&444
2166215
2444244
2714587
297,300
%348&068
' 3547998
3857819
%4272154
' 5002,699
%332&457
%3691015
4065217
4776788
%490&796
| 5360,462
%5971880
| 7106,032
 7808,314
%8003593

| 4196,670
| 4679,444
%5153134
' 6073,508

265,595

394,523
470204
520507
%534597
258272
287,934
317,028
373529
%385589
422305
472,708
%56&409
634,231
%B5Z498
%125363
144414
%162950
180972
198487
%232005
236,533
' 257188
%284810
333513
221,364
%24&468
271,014
318453
327120
§351364
%398524
473735

{520,554

533,973

279778
311,963
343542
§404901

{417,706

9,304
9178
8973
%&935
9916
%9890
9,864
9812
9772
§9733
9676
%9560
9383
%9349
%9599
9,562
952
9,486
9448
Lgar1
;9288
9222
%9131
8,942
%10358
%10327
10295
10231
%10169
10118
%1&045
9,896
9638
%9593
10,958
10,930
%10302
10,846

110,797

1964,149
2327673
2581,433
2648,358
1917,445
2135,785
2349,533
2763,434
2856,309
3125168
3493,232
4174133
4679,248
4811,851
102,417
116,505
129,803
142,334
154,121
175,554
179,330
191,682
207,119
230,870
595,205
660,000
722,769
842,354
868,122
943,615
1044,771
1224,410
1343,102
1373923
1447457
1611,023
1770,869
2079,565

2150,035

280,593
332,525
368,776
378,337
213,049
237,309
261,059
307,048
317,368
347,241
388,137
463,793
519,916
534,650
40,967

46,602

51,921

56,933

61,648

70,222

71,732

76,673

82,848

92,348

119,041
132,000
144,554
168,471
173,624
188,723
208,954
244,882
268,620
274,785
192,994
214,803
236,116
277,275

286,671

5,758
5,664
5,542
5,516
7493
7471
7,448
7,402
7377
7,343
7,295
7198
7,068
7,042
2,240
2,217
2,195
2,172
2,150
2,105
2,088
2,056
2,010
1,921
4,385
4,363
4,341
4,296
4,277
4,245
4,199
4,108
3,997
3,973
6,436
6,413
6,391
6,346

6,325



Perfis Ocos Rectangulares

EN10219-3

Dimensoes Espessura Massa Tubos Peso Seccgao Ixx Wxx lyy Wyy iyy

: (mm) : Linear . por Atado : por Atado : (cm? : (cm*)  (cmd) (cm) : (cm*) i (cmd) : (cm)

: Kgm) (ko) f f f f
300 x 150 7,0 46596 10 1279576 59,36 6863106 457540 10753 2350016 ;313336 | 6,292
300 x| 150 80 52785 8 953368 6724 7683567 512238 10690 | 2602953 349727 | 6246
300 x| 150 10,0 64815 6 933334 8257 9209366 613958 10561 | 3125029 416671 | 6152
300 x| 150 120 75407 6 71465 9606 10298074 686,538 10354 3498050 | 466,407 | 6035
300 x| 150 125 78142 6 981311 9954 10594228 706282 10316 | 3594782 | 479304 | 6009
300 | x. 200 40 30574 6 110066 3895 5072884 338192 11413 2736559 | 273656 | 8382
300 x| 200 50 37960 6 136656 4836 6241050 416070 11,361 | 3360921 | 336092 | 8337
300 x| 200 60 45242 6 162871 5763 7370228 491,349 11309 | 3962188 | 396219 | 8291
300 x| 200 63 47139 6 169700 6005 7624393 508293 11268 | 4103817 | 410382 | 8267
300 x| 200 70 5001 6 187528 6636 8365749 557717 11228 | 4498387 | 449,838 | 8233
300 x| 200 80 50065 6 912634 7524 9389274 625952 11171 | 5041667 | 504167 | 8186
300  x. 200 100 72665 6 061594 9257 11312698 754180 11055 6057729 | 605773 | 8,090
300 x| 200 120 84827 4 903585 10806 12787834 852522 10878 | 6853741 | 685374 | 7,964
300 x| 200 125 87954 4 911090 11204 13178864 878591 10845 | 7059936 | 705994 | 7938
300 x: 220 :50 39530 6 142308 5036 6676217 445081 11514 4162689 378426 | 9,092
300 x| 220 60 47126 6 169654 6003 7888916 505928 | 11463 | 4912752 | 446614 | 9046
300 x. 220 163 48117 6 176821 6257 8167913 544528 11425 5091093 | 462,827 | 9,020
300 x| 220 70 54289 6 195440 6916 8966,806 597787 11,387 | 5585087 (507735 | 8987
300 x| 220 80 61577 6 1677 7844 10071556 671437 11331 | 6266901 | 569718 | 8938
300 x| 220 100 75805 6 072898 9657 12154032 810269 11218 7547790 | 686163 | 8,841
300 x| 220 120 88595 4 912628 11286 13783738 918916 11,051 | 8565826 | 778711 | 8712
300 x 220 125 191879 4 1220510 11704 14212718 947515 (11,020 | 8829401 | 802673 | 8685




CLASSES DO AGO

Classe Caracteristicas Quimicas
Aco
% por massa
C Si Mn P S cr Mo Ni Al iCu Nb Ti v N CEV
% % % % % % % % % % % % % % <16mm
max max. max max. max. max. max. max. min max max. max. max max. max.
S420NH ,030 0,025
0,22 0,60 100-170 0,30 010 0,80 0,020 0,55 0,050 0,050 0,20 0,025 0,50
S420NLH ,025 0,020
S500MH 0,030 0,020
0,16 0,60 1,70 0,30 0,20 0,80 0,020 0,55 0,090 0,060 0,12 0,025 0,47
S500MLH 0,025 0,015
S550MH 0,020 0,015
0,16 0,60 1,80 0,30 0,50 0,80 0,015 0,55 0,090 0,150 0,20 0,025 0,47
S550MLH 0,020 0,012
S600MH 0,020 0,015
0,16 0,60 1,90 0,30 0,50 0,80 0,015 0,55 0,090 0,220 0,20 0,025 0,47
S600MLH 0,020 0,012
S650MH 0,020 0,015
0,16 0,60 2,00 0,30 0,50 0,80 0,015 0,55 0,090 0,220 0,20 0,025 0,47
S650MLH 0,020 0,012
S700 MH 0,020 0,015
0,16 0,60 2,10 0,30 0,50 0,80 0,015 0,55 0,090 0,220 0,20 0,025 0,47
S700MLH 0,020 0,012
S900MH 0,20 0,60 2,20 0,020 0,012 1,60 1,00 0,80 0,015 0,55 0,090 0,250 0,20 0,025 0,60
S960MH 0,20 0,60 2,20 0,020 0,012 1,60 1,00 0,80 0,015 0,55 0,090 0,250 0,20 0,025 0,62
Classe Caracteristicas Mecanicas - Energia minima
Aco . de resiténcia
Ra R, A - ao choque KV2
(MPa) (MPa) (%)
min. (mm) (mm) (mm)
<16 <40 <40 -50°C -20°C
S420NH
420 520-680 19
S420NLH
S500MH 27
500 580-760 11 : :
S500MLH 27
S550MH 27
550 600-760 10 : :
S550MLH 27
S600MH 27
600 650-820 9 : :
S600MLH 27
S650MH 27
650 700-880 8 : :
SB650MLH 27
S700 MH 27
700 750-950 7 : :
S700MLH 27
S900MH 900 930-1200 5
S960MH 960 980-1250 4




CONDICOES DE FORNECIMENTO

ACONDICIONAMENTO

O material é disponibilizado em atados geométricos, cintados com ban-
das de aco, em formato hexagonal, quadrado e/ou retangular. Para faci-
litar o manuseamento (carga/descarga) todos os atados sao fornecidos

com cintas de poliéster adequadas ao peso do atado.

ETIQUETAGEM
Cada atado é fornecido com uma etiqueta fixada por um grampo meta-
lico, garantindo a identificagdo do produto e consequentemente a ras-

treabilidade do mesmo.

OPCOES DE FORNECIMENTO

GALVANIZACAO POR IMERSAO
Possibilidade de fornecimento de tubos galvanizados por imersao a
guente, de acordo com a norma EN 10240 A.1/ A.2 ou com a ISO 1461,

conferindo maior protecdo contra a corrosao.

TOLERANCIAS ESPECIAIS
As tolerancias especiais devem ser solicitadas no ato de consulta/en-

comenda.

SOLDADURA
Possibilidade de remocéao do cordao interno de soldadura.
Possibilidade de definigao da posicdo de corddo de soldadura, de acordo

com valor objetivo e/ou face do tubo.

APTIDAO A GALVANIZACAO
Possibilidade de fornecimento de tubos com caracteristicas guimicas

que garantam a aptidao a galvanizacdo por imersdo a quente.

VALOR EQUIVALENTE DE CARBONO (CEV)
Possibilidade de especificar o valor do CEV no ato da consulta/enco-

menda.

AREAS DE APLICACGAD

CONSTRUGAO

INDUSTRIA

ENERGIA

PROTECAO DA SUPERFICIE

Durante o fabrico todos os tubos sao revestidos por éleo protetivo, de
alto poder hidrofugante, de forma a proteger a superficie contra a cor-
rosao. Salvo indicacdo contréria pelo cliente no ato da encomenda/con-

sulta.

CERTIFICADO
Na expedigdo, todas as encomendas sdo acompanhadas do respetivo
certificado de inspecdo, segundo a EN 10204, de acordo com a norma

de produto aplicavel.

SOLDABILIDADE NOS CANTOS
Possibilidade de fornecimento de tubos que cumpram os requisitos

compativeis com a soldabilidade nos cantos, de acordo com EC3

COMPRIMENTO
Capacidade de fornecimento de tubos com comprimentos especificos,

solicitados no ato da consulta/encomenda.

OPERACOES DE DEFORMACAO ESPECIFICAS (OU ESPECIAIS)
Possibilidade de fornecimento de tubos, de acordo com as mais exigen-

tes capacidades de deformacéo.

EMBALAMENTO
Os atados poderdo ser configurados, de acordo com indicagdes do clien-
te, no ato da consulta/ encomenda. Possibilidade de serem utilizadas

embalagens com protec&o anticorrosiva - VCI.

ENSAIOS LABORATORIAIS
Possibilidade de serem solicitados ensaios laboratoriais especificos, nao
previstos na norma aplicavel (anisotropia, nevoeiro salino, metalografia,

alongamento a espessura, entre outros)

ENGENHARIA
E ARQUITETURA
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ACOS COM SUPERIOR RESISTENCIA
A CORROSAO ATMOSFERICA

EN10219-3

Os agos com superior resisténcia a corrosao atmosférica, comer-
cialmente designados por Corten, sdo um tipo de ago ao qual
foram adicionadas pequenas quantidades de fdsforo, cobre, cro-
mio, niquel, entre outros, para o tornar mais resistente a corrosao
atmosférica.

A exposicdo atmosférica tende a formar uma patina de oxidagéo
na superficie dos materiais metélicos, mas neste caso, devido a
presenca do fésforo, a camada protectora do material regene-
ra-se continuamente, formando uma barreira contra humidade,
oxigénio e poluicdo, atrbuindo-lhe uma aparéncia singular e uni-

forme.

GAMA DIMENSIONAL

Este produto prima pela sua versatilidade e multiplicidade de apli-
cagles, nomeadamente de carater estético, com destaque para

a recuperacao de edificios antigos e de pecas/obras estruturais.



CARACTERISTICAS DIMENSIONAIS

D

|

L

E-

Espessura da parede
M ono

a

T
/ — ———————

(e] u]

D < 406,4mm T <50mm: £10%

T <50mm: £10% T>50mm: £0,5mm
T>50mm: £0,5mm

D >10% e um max. de £2mm

Ovalizacao
(e]

% para perfis com racio
didametro/espessura nao

superior a 100.

Massa linear B
(M) on

0,8% maximo com um minimo

+6% sobre comp. individuais. de 0.5mm.

Comprimento exato
(L) on

Comprimento L (mm) Tolerancia (mm)

T
y
Dimensoes exteriores
(D/B/H) oo
Lados
D <50mm 0,5mm H, B <100mm +1% c/ min. £ 0,5mm
D>50mm :+1%deD 100mm <H, B<200mm  +0,8%
H, B >200mm +0,6%
Esquadria dos lados Torgédo
m] m}
; ul
90° v
L ‘ 1
[t / \ f
90°+1 2mm + 0,5mm/m
Forma dos cantos
m}
: ﬁ Espessura iCcLCc2eR
i T <6mm 116T-24T
7 Z
T 6 <T<10mm §ZOT73‘OT
T>10mm (24T-36T
Rectitude
ono
(o]
; 0,20% do comp. total + 3mm/m
\Z_X’Jf O
‘ L ‘ f 0,15% do comp. total + 3mm/m

—_—

<6000 {4 10mm

> 6000 < 10000 {4+ 15mm

>10000 S+ 5mm + Imm/m

\

Concavidade / Convexidade

m]



TABELA DIMENSIONAL

Perfis Ocos Circulares
EN10219-3
/] Espessura Peso Tubos Peso Seccao I - Momento W - Momento i - Raio
¢ (mm) ¢ (Kg/m) : por Atado : por Atado : (cm?) : de Inércia : de Giracao
: : : (Ka) (em?) (cm)
16 £1,50 {0,536 {469 {1508 {0,683 £0,182 {0,515
16 : 2,00 : 0,691 : 469 : 1944 : 0,880 : 0,220 : 0,275 : 0,500
17,2 1,50 0,581 397 1384 0,740 0,230 0,267 0,558
17,2 1,80 0,684 100 410 0,871 0,262 0,304 0,548
17,2 2,00 0,750 397 1787 0,955 0,281 0,326 0,542
19 1,50 0,647 331 1285 0,825 0,318 0,335 0,621
19 2,00 0,838 331 1664 1,068 0,391 0,412 0,605
20 1,50 0,684 331 1358 0,872 0,375 0,375 0,656
20 2,00 0,888 331 1764 1,131 0,464 0,464 0,640
21,3 1,50 0,732 331 1454 0,933 0,460 0,432 0,702
21,3 2,0 0,952 331 1891 1,213 0,571 0,536 0,686
21,3 25 1,159 331 2302 1,477 0,664 0,623 0671
22 15 0,758 331 1505 0,966 0,510 0,464 0,727
22 2,0 0,986 331 1958 1,257 0,635 0,577 0,711
23,5 15 0,814 271 1324 1,037 0,630 0,536 0,780
23,5 2,0 1,060 271 1724 1,351 0,787 0,670 0,763
25 15 0,869 271 1413 1,107 0,768 0,614 0,833
25 2,0 1,134 271 1844 1,445 0,963 0,770 0,816
25 : 2,3 : 1,288 : 271 : 2094 : 1,640 : 1,067 : 0,854 : 0,807
25 2,6 1,436 271 2335 1,830 1,163 0,930 0,797
25 2,9 1,581 271 2571 2,013 1,250 1,000 0,788
26,9 : 15 : 0,940 : 271 : 1528 : 1197 : 0,969 : 0,720 : 0,900
26,9 2,0 1,228 271 1997 1,565 1,220 0,907 0,883
26,9 2,3 1,395 271 2268 1,778 1,356 1,008 0,874
26,9 2,5 1,504 271 2446 1,916 1,441 1,071 0,867
26,9 2,6 1,558 271 2533 1,985 1,482 1,102 0,864
26,9 29 1,716 271 2790 2,187 1,597 1,188 0,855
26,9 3,0 1,768 271 2875 2,253 1,634 1,215 0,852
30 15 1,054 217 1372 1,343 1,367 0,912 1,009
30 : 2,0 : 1,381 : 217 : 1798 : 1,759 : 1,733 : 1,155 : 0,992
30 2,3 1,571 217 2045 2,002 1,933 1,289 0,983
30 2,6 1,757 217 2288 2,238 2,119 1,413 0,973
30 29 1,938 217 2523 2,469 2,293 1,528 0,964
30,0 3,0 1,998 217 2601 2,545 2,347 1,565 0,960

318 15 1121 217 1460 1,428 1,643 1,033 1,073

31,8 120 {1,470 P 217 i 1914 1872 i 2,088 £ 1,313 {1,056



Perfis Ocos Circulares

EN10219-3
/] Espessura Peso Tubos Peso Secgao I - Momento W - Momento i - Raio
¢ (mm) ¢ (Kg/m) : por Atado : por Atado ¢ (em?) : de Inércia : de Flexao : de Giragao
: : : : (Kg) :  (cm¥) : Elastico : (cm)
: : : ~(em?) :
318 123 11673 1217 i 2178 2132 2,333 i1,467 1,046
318 ‘ 2,6 ‘ 1,872 ‘ 217 ‘ 2437 ‘ 2,385 ‘ 2,562 ‘ 1,611 ‘ 1,036
31,8 ‘ 29 ‘ 2,067 ‘ 217 ‘ 2691 ‘ 2,633 ‘ 2,777 ‘ 1,746 ‘ 1,027
32 : 15 : 1,128 : 217 : 1469 : 1,437 : 1,675 : 1,047 : 1,080
32 ‘ 2,0 ‘ 1,480 ‘ 217 ‘ 1927 ‘ 1,885 | 2,130 | 1331 | 1,063
32 : 23 : 1,685 : 217 : 2194 : 2,146 : 2,380 : 1,488 : 1,053
32 ‘ 2,6 ‘ 1,885 ‘ 217 ‘ 2454 ‘ 2,401 ‘ 2,615 ‘ 1,634 ‘ 1,044
32 ‘ 2,9 ‘ 2,081 ‘ 217 ‘ 2709 ‘ 2,651 ‘ 2,834 ‘ 1,771 ‘ 1,034
337 : 15 : 1,191 : 127 : 908 : 1,517 : 1,971 : 1170 : 1,140
337 ‘ 2,0 ‘ 1,564 ‘ 127 ‘ 1192 ‘ 1,992 ‘ 2,512 ‘ 1,491 ‘ 1,123
337 ‘ 23 ‘ 1,781 ‘ 127 ‘ 1357 ‘ 2,269 ‘ 2,811 ‘ 1,668 ‘ 1113
337 : 2,5 : 1,924 : 127 : 1466 : 2,450 : 3,001 : 1,781 : 1,107
337 ‘ 2,6 ‘ 1,994 ‘ 127 ‘ 1519 ‘ 2,540 ‘ 3,093 ‘ 1,835 ‘ 1,103
337 ‘ 30 ‘ 2,271 ‘ 127 ‘ 1731 ‘ 2,893 ‘ 3,441 ‘ 2,042 ‘ 1,091
337 : 32 : 2,407 : 127 : 1834 : 3,066 : 3,605 : 2,139 : 1,084
33,7 ‘ 3,6 ‘ 2,672 ‘ 127 ‘ 2036 ‘ 3,404 ‘ 3,910 ‘ 2,321 ‘ 1,072
33,7 ‘ 4 ‘ 2,930 ‘ 127 ‘ 2233 ‘ 3,732 ‘ 4,190 ‘ 2,487 ‘ 1,060
35 ‘ 15 ‘ 1,239 ‘ 169 ‘ 1256 ‘ 1,579 ‘ 2,219 ‘ 1,268 ‘ 1,186
35 | 2,0 | 1,628 | 169 | 1651 | 2,073 | 2,833 | 1,619 | 1,169
35 ‘ 2,3 ‘ 1,855 ‘ 169 ‘ 1881 ‘ 2,363 ‘ 3174 ‘ 1,814 ‘ 1,159
35 ‘ 2,6 ‘ 2,077 ‘ 169 ‘ 2106 ‘ 2,646 ‘ 3,495 ‘ 1,997 ‘ 1,149
35 | 29 | 2,296 | 169 | 2328 | 2,925 ‘ 3,798 ‘ 2,170 ‘ 1,140
35 ‘ 3.2 ‘ 2,510 ‘ 169 ‘ 2545 ‘ 3197 ‘ 4,082 ‘ 2,333 ‘ 1,130
35 ‘ 3,6 ‘ 2,788 ‘ 169 ‘ 2827 ‘ 3,551 ‘ 4,434 ‘ 2,534 ‘ 1117
35 | 4 | 3,058 | 169 | 3101 | 3,896 | 4,757 ‘ 2,719 ‘ 1,105
38 ‘ 15 ‘ 1,350 ‘ 127 ‘ 1029 ‘ 1,720 ‘ 2,869 ‘ 1,510 ‘ 1,292
38 ‘ 2,0 ‘ 1776 ‘ 127 ‘ 1353 ‘ 2,262 ‘ 3,676 ‘ 1,935 ‘ 1,275
38 ‘ 2,3 ‘ 2,025 ‘ 127 ‘ 1543 ‘ 2,580 ‘ 4,127 ‘ 2,172 ‘ 1,265
38 ‘ 2,6 ‘ 2,270 ‘ 127 ‘ 1730 ‘ 2,892 ‘ 4,554 ‘ 2,397 ‘ 1,255
38 ‘ 2,9 ‘ 2,510 ‘ 127 ‘ 1913 ‘ 3,198 ‘ 4,958 ‘ 2,610 ‘ 1,245
38 ‘ 3,2 ‘ 2,746 ‘ 127 ‘ 2092 ‘ 3,498 ‘ 5,341 ‘ 2,811 ‘ 1,236
38 ‘ 36 ‘ 3,054 ‘ 127 ‘ 2327 ‘ 3,891 ‘ 5,818 ‘ 3,062 ‘ 1,223
38 ‘ 4 ‘ 3,354 ‘ 127 ‘ 2556 ‘ 4,273 ‘ 6,259 ‘ 3,294 ‘ 1,210
40 : 15 : 1,424 : 127 : 1085 : 1,814 : 3,367 : 1,683 : 1,362
40 ‘ 2,0 ‘ 1,874 ‘ 127 ‘ 1428 ‘ 2,388 ‘ 4,322 ‘ 2,161 ‘ 1,345
40 | 2,3 | 2,138 | 127 | 1629 | 2,724 | 4,858 | 2,429 | 1,335
40 ‘ 2,6 ‘ 2,398 ‘ 127 ‘ 1827 ‘ 3,055 ‘ 5,367 ‘ 2,684 ‘ 1,325
40 ‘ 2,9 | 2,653 | 127 | 2022 | 3,380 | 5,851 | 2,925 | 1,316

40,0 :30 § 2,737 c127 : 2086 i 3,487 : 6,007 : 3,003 : 1,312



Perfis Ocos Circulares

EN10219-3
7] Espessura Peso Tubos Peso Seccgao |- Momento W - Momento i - Raio
¢ (mm) : (Kg/m) : por Atado : por Atado ¢ (em?) : de Inércia : de Giragao
: : : (Kg) : (em?) (cm)
40 132 £ 2,904 f127 £2213 £3,700 £6,310 1,306
40 ‘ 3,6 ‘ 3,232 ‘ 127 ‘ 2463 ‘ 4,117 ‘ 6,885 3,442 ‘ 1,293
40 ‘ 4,0 ‘ 3,551 ‘ 127 ‘ 2706 ‘ 4,524 ‘ 7,419 ‘ 3,710 ‘ 1,281
42 : 15 : 1,498 : 91 : 818 : 1,909 : 3,918 : 1,866 : 1,433
42 ‘ 2,0 ‘ 1973 ‘ 91 ‘ 1077 ‘ 2,513 ‘ 5,039 ‘ 2,400 ‘ 1,416
42 : 2,3 : 2,252 : 91 : 1230 : 2,869 : 5,670 : 2,700 : 1,406
42 ‘ 2,5 ‘ 2,435 ‘ 91 ‘ 1330 ‘ 3,102 ‘ 6,075 ‘ 2,893 ‘ 1,399
42 ‘ 2,6 ‘ 2,526 ‘ 91 ‘ 1379 ‘ 3,218 ‘ 6,272 ‘ 2,987 ‘ 1,396
42 : 3.0 : 2,885 : 91 : 1575 : 3,676 : 7,030 : 3,347 : 1,383
42 ‘ 32 ‘ 3,062 ‘ 91 ‘ 1672 ‘ 3,901 ‘ 7,390 ‘ 3,519 ‘ 1,376
42 | 36 | 3,409 | 91 | 1861 | 4,343 | 8,075 | 3,845 | 1,364
42 ‘ 4,0 ‘ 3,749 ‘ 91 ‘ 2047 ‘ 4,775 ‘ 8,715 ‘ 4,150 ‘ 1,351
42,4 ‘ 15 ‘ 1,513 ‘ 91 ‘ 826 ‘ 1,927 ‘ 4,036 ‘ 1,904 ‘ 1,447
42,4 ‘ 2,0 ‘ 1,993 ‘ 91 ‘ 1088 ‘ 2,538 ‘ 5192 ‘ 2,449 ‘ 1,430
42,4 ‘ 2,3 ‘ 2,275 ‘ 91 ‘ 1242 ‘ 2,897 ‘ 5,843 ‘ 2,756 ‘ 1,420
42,4 ‘ 2,5 ‘ 2,460 ‘ 91 ‘ 1343 ‘ 3134 ‘ 6,261 ‘ 2,953 ‘ 1413
42,4 ‘ 2,6 ‘ 2,552 ‘ 91 ‘ 1393 ‘ 3,251 ‘ 6,464 ‘ 3,049 ‘ 1,410
42,4 ‘ 3,0 ‘ 2,915 ‘ 91 ‘ 1592 ‘ 3,713 ‘ 1247 ‘ 3,419 ‘ 1,397
42,4 ‘ 32 ‘ 3,094 ‘ 91 ‘ 1689 ‘ 3,941 ‘ 7,620 ‘ 3,594 ‘ 1,391
42,4 ‘ 36 ‘ 3,445 ‘ 91 ‘ 1881 ‘ 4,388 ‘ 8,329 ‘ 3,929 ‘ 1,378
42,4 ‘ 4,0 ‘ 3,788 ‘ 91 ‘ 2068 ‘ 4,825 ‘ 8,991 ‘ 4,241 ‘ 1,365
44,5 ‘ 15 ‘ 1,591 ‘ 91 ‘ 869 ‘ 2,026 ‘ 4,689 ‘ 2,107 ‘ 1,521
44,5 : 2,0 : 2,096 : 91 : 1144 : 2,670 : 6,043 : 2,716 : 1,504
44,5 ‘ 2,3 ‘ 2,394 ‘ 91 ‘ 1307 ‘ 3,049 ‘ 6,808 ‘ 3,060 ‘ 1,494
44,5 ‘ 2,6 ‘ 2,687 ‘ 91 ‘ 1467 ‘ 3,422 ‘ 7,540 ‘ 3,389 ‘ 1,484
44,5 : 29 : 2,975 : 91 : 1624 : 3,790 : 8,238 : 3,703 : 1,474
44,5 ‘ 32 ‘ 3,259 ‘ 91 ‘ 1779 ‘ 4,152 ‘ 8,906 ‘ 4,002 ‘ 1,465
44,5 ‘ 3,6 ‘ 3,631 ‘ 91 ‘ 1983 ‘ 4,626 ‘ 9,747 ‘ 4,381 ‘ 1,452
44,5 ‘ 4,0 ‘ 3,995 ‘ 91 ‘ 2181 ‘ 5,089 ‘ 10,537 ‘ 4,736 ‘ 1,439
45 ‘ 15 ‘ 1,609 ‘ 91 ‘ 879 ‘ 2,050 ‘ 4,854 ‘ 2,158 ‘ 1,539
45 ‘ 2,0 ‘ 2121 ‘ 91 ‘ 1158 ‘ 2,702 ‘ 6,258 ‘ 2,781 ‘ 1,522
45 ‘ 2,3 ‘ 2,422 ‘ 91 ‘ 1322 ‘ 3,085 ‘ 7,052 ‘ 3134 ‘ 1,512
45 ‘ 2,6 ‘ 2,719 ‘ 91 ‘ 1485 ‘ 3,463 ‘ 7,812 ‘ 3,472 ‘ 1,502
45 : 29 : 3,011 : 91 : 1644 : 3,836 : 8,538 : 3,795 : 1,492
45,0 | 30 | 3,107 | 91 | 1696 | 3,958 | 8,773 | 3,899 | 1,489
45,0 | 3,2 | 3,299 | 91 | 1801 | 4,202 | 9,232 | 4,103 | 1,482
45,0 ‘ 3,6 ‘ 3,676 ‘ 91 ‘ 2007 ‘ 4,682 ‘ 10,107 ‘ 4,492 ‘ 1,469
45,0 ‘ 4,0 ‘ 4,044 ‘ 91 ‘ 2208 ‘ 5,152 ‘ 10,929 ‘ 4,857 ‘ 1,456
48,3 i 15 : 1,731 (91 i 945 £ 2,205 6,044 £ 2,503 i 1,655



Perfis Ocos Circulares

EN10219-3
/] Espessura Peso Tubos Peso Secgao I - Momento W - Momento i - Raio
¢ (mm) ¢ (Kg/m) : por Atado : por Atado ¢ (em?) : de Inércia : de Flexao : de Giragao
: : : : (Kg) :  (cm¥) : Elastico : (cm)
: : : : (em?) :
48,3 120 £2,284 ‘91 1247 £2,909 £ 7,810 £3,234 1,638
48,3 ‘ 2,3 ‘ 2,609 ‘ 91 ‘ 1425 ‘ 3,324 ‘ 8,813 ‘ 3,649 ‘ 1,628
48,3 ‘ 2,5 ‘ 2,824 ‘ 91 ‘ 1542 ‘ 3,597 ‘ 9,460 ‘ 3917 ‘ 1,622
48,3 : 2,6 : 2,930 : 91 : 1600 : 3,733 : 9,777 : 4,048 : 1,618
48,3 ‘ 2,9 ‘ 3,247 ‘ 91 ‘ 1773 ‘ 4,136 ‘ 10,700 ‘ 4,431 ‘ 1,608
48,3 : 30 : 3,351 : 91 : 1830 : 4,269 : 11,000 : 4,555 : 1,605
48,3 ‘ 3,2 ‘ 3,559 ‘ 91 ‘ 1943 ‘ 4,534 ‘ 11,586 ‘ 4,797 ‘ 1,599
48,3 | 36 | 3,969 | 91 | 2167 | 5,055 | 12,708 | 5262 | 1,586
48,3 ‘ 4,0 ‘ 4,370 ‘ 91 ‘ 2386 ‘ 5,567 ‘ 13,768 ‘ 5,701 ‘ 1,573
48,3 ‘ 4,5 ‘ 4,861 ‘ 91 ‘ 2654 ‘ 6,192 ‘ 15,006 ‘ 6,214 ‘ 1,557
48,3 | 50 | 5,339 | 91 | 2915 | 6,802 | 16,153 | 6,689 | 1,541
50,0 ‘ 15 ‘ 1,794 ‘ 91 ‘ 980 ‘ 2,286 ‘ 6,727 ‘ 2,691 ‘ 1,716
50,0 ‘ 2,0 ‘ 2,368 ‘ 91 ‘ 1293 ‘ 3,016 ‘ 8,701 ‘ 3,480 ‘ 1,699
50,0 | 2,3 | 2,706 | 91 | 1477 | 3,447 | 9,825 | 3,930 | 1,688
50,0 ‘ 2,6 ‘ 3,039 ‘ 91 ‘ 1659 ‘ 3,872 ‘ 10,906 ‘ 4,362 ‘ 1,678
50,0 | 29 | 3,369 | 91 | 1839 | 4,291 ‘ 11,944 ‘ 4,778 ‘ 1,668
50,0 ‘ 3,0 ‘ 3477 ‘ 91 ‘ 1898 ‘ 4,430 ‘ 12,281 ‘ 4,912 ‘ 1,665
50,0 ‘ 3,2 ‘ 3,693 ‘ 91 ‘ 2016 ‘ 4,705 ‘ 12,941 ‘ 5176 ‘ 1,658
50,0 | 36 | 4,119 | 91 | 2249 | 5,248 | 14,208 | 5683 | 1,645
50,0 ‘ 4,0 ‘ 4,538 ‘ 91 ‘ 2478 ‘ 5,781 ‘ 15,405 ‘ 6,162 ‘ 1,632
50,8 ‘ 15 ‘ 1,824 ‘ 91 ‘ 996 ‘ 2,323 ‘ 7,065 ‘ 2,781 ‘ 1,744
50,8 | 2,0 | 2,407 | 91 | 1314 | 3,066 | 9,143 ‘ 3,600 ‘ 1,727
50,8 ‘ 2,3 ‘ 2,751 ‘ 91 ‘ 1502 ‘ 3,504 ‘ 10,327 ‘ 4,066 ‘ 1,717
50,8 ‘ 2,6 ‘ 3,091 ‘ 91 ‘ 1688 ‘ 3,937 ‘ 11,467 ‘ 4,514 ‘ 1,707
50,8 ‘ 29 ‘ 3,426 ‘ 91 ‘ 1871 ‘ 4,364 ‘ 12,562 ‘ 4,946 ‘ 1,697
50,8 : 32 : 3,756 : 91 : 2051 : 4,785 : 13,614 : 5,360 : 1,687
50,8 | 36 | 4,190 | 91 | 2288 | 5,338 | 14,952 | 5,887 ‘ 1,674
50,8 ‘ 4,0 ‘ 4,617 ‘ 91 ‘ 2521 ‘ 5,881 ‘ 16,219 ‘ 6,385 ‘ 1,661
50,8 ‘ 4,5 ‘ 5138 ‘ 91 ‘ 2805 ‘ 6,546 ‘ 17,705 ‘ 6,971 ‘ 1,645
50,8 ‘ 50 ‘ 5,647 ‘ 91 ‘ 3083 ‘ 7194 ‘ 19,088 ‘ 7,515 ‘ 1,629
50,8 ‘ 6,0 ‘ 6,629 ‘ 91 ‘ 3619 ‘ 8,445 ‘ 21,566 ‘ 8,490 ‘ 1,598
55,0 ‘ 15 ‘ 1,979 ‘ 61 ‘ 724 ‘ 2,521 ‘ 9,027 ‘ 3,283 ‘ 1,892
55,0 | 2,0 | 2,614 | 61 | 957 | 3,330 | 11,709 | 4,258 | 1,875
55,0 ‘ 2,3 ‘ 2,989 ‘ 61 ‘ 1094 ‘ 3,808 ‘ 13,245 ‘ 4,816 ‘ 1,865
55,0 | 2,6 | 3,360 | 61 | 1230 | 4,280 | 14,726 | 5,355 | 1,855
55,0 ‘ 29 ‘ 3,726 ‘ 61 ‘ 1364 ‘ 4,747 ‘ 16,155 ‘ 5,875 ‘ 1,845
55,0 ‘ 3.0 ‘ 3,847 ‘ 61 ‘ 1408 ‘ 4,901 ‘ 16,620 ‘ 6,044 ‘ 1,842
55,0 | 32 | 4,088 | 61 | 1496 | 5208 | 17,533 | 6,376 | 1,835

55,0 i 36 i 4,563 i 61 : 1670 : 5,813 19,292 : 7,015 01,822



Perfis Ocos Circulares

EN10219-3
7] Espessura Peso Tubos Peso Seccgao |- Momento W - Momento i - Raio
¢ (mm) : (Kg/m) : por Atado : por Atado ¢ (em?) : de Inércia : de Giragao
: : : (Kg) : (em?) (cm)
55,0 14,0 £ 5,031 61 £1841 £ 6,409 £ 20,965 £1,809
57,0 ‘ 15 ‘ 2,053 ‘ 61 ‘ 751 ‘ 2,615 ‘ 10,077 3,536 ‘ 1,963
57,0 ‘ 2,0 ‘ 2,713 ‘ 61 ‘ 993 ‘ 3,456 ‘ 13,084 ‘ 4,591 ‘ 1,946
57,0 ‘ 2,3 ‘ 3,103 ‘ 61 ‘ 1136 ‘ 3,952 ‘ 14,809 ‘ 5,196 ‘ 1,936
57,0 ‘ 2,6 ‘ 3,488 ‘ 61 ‘ 1277 ‘ 4,443 ‘ 16,475 ‘ 5,781 ‘ 1,926
57,0 : 29 : 3,869 : 61 : 1416 : 4,929 : 18,084 : 6,345 : 1915
57,0 ‘ 3,0 ‘ 3,995 ‘ 61 ‘ 1462 ‘ 5,089 ‘ 18,608 ‘ 6,529 ‘ 1,912
57,0 ‘ 3,2 ‘ 4,246 | 61 | 1554 | 5,409 | 19,638 | 6,890 | 1,905
57,0 ‘ 36 ‘ 4,741 ‘ 61 ‘ 1735 ‘ 6,039 ‘ 21,625 ‘ 7,588 ‘ 1,892
57,0 ‘ 4,0 ‘ 5,228 ‘ 61 ‘ 1913 ‘ 6,660 ‘ 23,519 ‘ 8,252 ‘ 1,879
60,3 | 15 | 2,175 | 61 | 796 | 2,771 | 11,983 | 3,974 | 2,080
60,3 ‘ 2,0 ‘ 2,876 ‘ 61 ‘ 1053 ‘ 3,663 ‘ 15,581 ‘ 5,168 ‘ 2,062
60,3 ‘ 2,3 ‘ 3,290 ‘ 61 ‘ 1204 ‘ 4,191 ‘ 17,650 ‘ 5,854 ‘ 2,052
60,3 | 2,5 | 3,564 | 61 | 1304 | 4,540 | 18,993 | 6,300 | 2,045
60,3 ‘ 2,6 ‘ 3,700 ‘ 61 ‘ 1354 ‘ 4,713 ‘ 19,654 ‘ 6,519 ‘ 2,042
60,3 ‘ 2,9 ‘ 4,105 ‘ 61 ‘ 1502 ‘ 5,229 ‘ 21,592 ‘ 7,162 ‘ 2,032
60,3 ‘ 3,0 ‘ 4,239 ‘ 61 ‘ 1551 ‘ 5,400 ‘ 22,225 ‘ 7,371 ‘ 2,029
60,3 ‘ 3,2 ‘ 4,506 ‘ 61 ‘ 1649 ‘ 5,740 ‘ 23,468 ‘ 7,784 ‘ 2,022
60,3 | 36 | 5,034 | 61 | 1842 | 6,413 | 25,874 | 8,582 | 2,009
60,3 ‘ 4,0 ‘ 5,554 ‘ 61 ‘ 2033 ‘ 7,075 ‘ 28,173 ‘ 9,344 ‘ 1,996
60,3 ‘ 4,5 ‘ 6,193 ‘ 61 ‘ 2267 ‘ 7,889 ‘ 30,902 ‘ 10,250 ‘ 1,979
60,3 | 50 | 6,819 | 61 | 2496 | 8,687 | 33,477 | 11,103 ‘ 1,963
60,3 ‘ 6,0 ‘ 8,035 ‘ 61 ‘ 2941 ‘ 10,235 ‘ 38,184 ‘ 12,665 ‘ 1,931
60,3 ‘ 6,3 ‘ 8,390 ‘ 61 ‘ 3071 ‘ 10,688 ‘ 39,487 ‘ 13,097 ‘ 1,922
60,3 | 8,0 | 10,318 | 61 | 3776 | 13,144 ‘ 45,994 ‘ 15,255 ‘ 1,871
63,5 ‘ 15 ‘ 2,294 ‘ 37 ‘ 509 ‘ 2,922 ‘ 14,047 ‘ 4,424 ‘ 2,193
63,5 | 2,0 | 3,033 | 37 | 673 | 3,864 | 18,288 | 5,760 ‘ 2,176
63,5 ‘ 2,3 ‘ 3,471 ‘ 37 ‘ 771 ‘ 4,422 ‘ 20,733 ‘ 6,530 ‘ 2,165
63,5 ‘ 2,6 ‘ 3,905 ‘ 37 ‘ 867 ‘ 4,974 ‘ 23,103 ‘ 7277 ‘ 2,155
63,5 ‘ 2,9 ‘ 4,334 ‘ 37 ‘ 962 ‘ 5521 ‘ 25,402 ‘ 8,001 ‘ 2,145
63,5 ‘ 3,2 ‘ 4,759 ‘ 37 ‘ 1056 ‘ 6,062 ‘ 27,630 ‘ 8,702 ‘ 2,135
63,5 ‘ 36 ‘ 5,318 ‘ 37 ‘ 1181 ‘ 6,775 ‘ 30,494 ‘ 9,604 ‘ 2122
63,5 | 4,0 | 5,869 | 37 | 1303 | 1477 | 33,238 | 10,469 ‘ 2,108
63,5 ‘ 4,5 ‘ 6,548 ‘ 37 ‘ 1454 ‘ 8,341 ‘ 36,505 ‘ 11,498 ‘ 2,092
63,5 | 50 | 7,213 | 37 | 1601 | 9,189 ‘ 39,597 ‘ 12,471 ‘ 2,076
63,5 | 6,0 | 8,508 | 37 | 1889 | 10,838 | 45,281 | 14,262 | 2,044
63,5 ‘ 6,3 ‘ 8,887 ‘ 37 ‘ 1973 ‘ 11,321 ‘ 46,862 ‘ 14,760 ‘ 2,035
63,5 | 8,0 | 10,950 | 37 | 2431 | 13,949 | 54,823 ‘ 17,267 ‘ 1,983
65,0 i 15 £ 2,349 § 37 : 521 £ 2,992 £ 15,001 i 4,643 i 2,246



Perfis Ocos Circulares

EN10219-3
/] Espessura Peso Tubos Peso Secgao I - Momento W - Momento i - Raio
¢ (mm) ¢ (Kg/m) : por Atado : por Atado ¢ (em?) : de Inércia : de Flexao : de Giragao
: : : : (Kg) :  (cm¥) : Elastico : (cm)
: : : : (em?) :
65,0 120 3107 37 £ 690 :3,958 £19,658 £ 6,049 £2,229
65,0 ‘ 2,3 ‘ 3,556 ‘ 37 ‘ 789 ‘ 4,530 ‘ 22,293 ‘ 6,859 ‘ 2,218
65,0 ‘ 2,6 ‘ 4,001 ‘ 37 ‘ 888 ‘ 5,097 ‘ 24,851 ‘ 7,646 ‘ 2,208
65,0 ‘ 29 ‘ 4,441 ‘ 37 ‘ 986 ‘ 5,658 ‘ 27,332 ‘ 8,410 ‘ 2,198
65,0 | 32 | 4,877 | 37 | 1083 | 6,213 ‘ 29,740 ‘ 9,151 ‘ 2,188
65,0 ‘ 3,6 ‘ 5,451 ‘ 37 ‘ 1210 ‘ 6,944 ‘ 32,837 ‘ 10,104 ‘ 2,175
65,0 ‘ 4,0 ‘ 6,017 ‘ 37 ‘ 1336 ‘ 7,665 ‘ 35,807 ‘ 11,018 ‘ 2,161
65,0 ‘ 4,5 ‘ 6,714 ‘ 37 ‘ 1491 ‘ 8,553 ‘ 39,349 ‘ 12,107 ‘ 2,145
65,0 ‘ 50 ‘ 7,398 ‘ 37 ‘ 1642 ‘ 9,425 ‘ 42,706 ‘ 13,140 ‘ 2,129
65,0 ‘ 6,0 ‘ 8,730 ‘ 37 ‘ 1938 ‘ 11,121 ‘ 48,892 ‘ 15,044 ‘ 2,097
65,0 | 6,3 | 9,120 | 37 | 2025 | 11,618 | 50,616 ‘ 15,574 ‘ 2,087
65,0 ‘ 8,0 ‘ 11,246 ‘ 37 ‘ 2497 ‘ 14,326 ‘ 59,326 ‘ 18,254 ‘ 2,035
70,0 ‘ 15 ‘ 2,534 ‘ 37 ‘ 563 ‘ 3,228 ‘ 18,942 ‘ 5,412 ‘ 2,422
70,0 ‘ 2,0 ‘ 3,354 ‘ 37 ‘ 745 ‘ 4,273 ‘ 24,717 ‘ 7,062 ‘ 2,405
70,0 : 2,3 : 3,840 : 37 : 852 : 4,892 : 28,058 : 8,017 : 2,395
70,0 | 2,6 | 4,322 | 37 | 959 | 5,505 | 31,308 | 8,945 | 2,385
70,0 ‘ 2,9 ‘ 4,799 ‘ 37 ‘ 1065 ‘ 6,113 ‘ 34,470 ‘ 9,848 ‘ 2,375
70,0 ‘ 3,0 ‘ 4,957 ‘ 37 ‘ 1100 ‘ 6,315 ‘ 35,504 ‘ 10,144 ‘ 2,371
70,0 ‘ 3,2 ‘ 5,272 ‘ 37 ‘ 1170 ‘ 6,715 ‘ 37,543 ‘ 10,727 ‘ 2,364
70,0 : 36 : 5,895 : 37 : 1309 : 7,510 : 41,509 : 11,860 : 2,351
70,0 ‘ 4,0 ‘ 6,511 ‘ 37 ‘ 1445 ‘ 8,294 ‘ 45,326 ‘ 12,950 ‘ 2,338
70,0 ‘ 4,5 ‘ 7,269 ‘ 37 ‘ 1614 ‘ 9,260 ‘ 49,893 ‘ 14,255 ‘ 2,321
70,0 ‘ 50 ‘ 8,015 ‘ 37 ‘ 1779 ‘ 10,210 ‘ 54,242 ‘ 15,498 ‘ 2,305
70,0 ‘ 6,0 ‘ 9,470 ‘ 37 ‘ 2102 ‘ 12,064 ‘ 62,309 ‘ 17,803 ‘ 2,273
70,0 | 6,3 | 9,897 | 37 | 2197 | 12,608 ‘ 64,572 ‘ 18,449 ‘ 2,263
70,0 ‘ 8,0 ‘ 12,232 ‘ 37 ‘ 2716 ‘ 15,582 ‘ 76,120 ‘ 21,748 ‘ 2,210
76,1 ‘ 15 ‘ 2,760 | 37 | 613 | 3,515 | 24,465 | 6,430 | 2,638
76,1 ‘ 2,0 ‘ 3,655 ‘ 37 ‘ 811 ‘ 4,656 ‘ 31,979 ‘ 8,404 ‘ 2,621
76,1 ‘ 2,3 ‘ 4,186 ‘ 37 ‘ 929 ‘ 5,333 ‘ 36,339 ‘ 9,550 ‘ 2,610
76,1 | 25 | 4,538 | 37 | 1007 | 5,781 | 39,186 | 10,299 | 2,604
76,1 ‘ 2,6 ‘ 4,713 ‘ 37 ‘ 1046 ‘ 6,004 ‘ 40,592 ‘ 10,668 ‘ 2,600
76,1 ‘ 29 ‘ 5,235 ‘ 37 ‘ 1162 ‘ 6,669 ‘ 44,738 ‘ 11,758 ‘ 2,590
76,1 | 30 | 5,408 | 37 | 1201 | 6,890 | 46,096 | 12,115 | 2,587
76,1 ‘ 32 ‘ 5,753 ‘ 37 ‘ 1277 ‘ 7,329 ‘ 48,779 ‘ 12,820 ‘ 2,580
76,1 | 36 | 6,437 | 37 | 1429 | 8,200 | 54,006 | 14,194 | 2,566
76,1 ‘ 4,0 ‘ 7112 ‘ 37 ‘ 1579 ‘ 9,060 ‘ 59,055 ‘ 15,520 ‘ 2,553
76,1 ‘ 4,5 ‘ 7,946 ‘ 37 ‘ 1764 ‘ 10,122 ‘ 65,121 ‘ 17,115 ‘ 2,536
76,1 ‘ 50 | 8,767 | 37 | 1946 | 11,168 | 70,922 | 18,639 | 2,520

76,1 : 60 10,373 : 37 : 2303 013,214 : 81,759 i 21,487 2,487



Perfis Ocos Circulares

EN10219-3
7] Espessura Peso Tubos Peso Seccgao |- Momento W - Momento i - Raio
¢ (mm) : (Kg/m) : por Atado : por Atado ¢ (em?) : de Inércia : de Giragao
: : : (Kg) : (em?) (cm)
76,1 6,3 £10,845 137 £ 2408 £13,815 £ 84,818 £22,291 2,478
76,1 ‘ 8 ‘ 13,436 ‘ 37 ‘ 2983 ‘ 17,115 ‘ 100,587 ‘ 26,436 ‘ 2,424
80 ‘ 15 ‘ 2,904 ‘ 37 ‘ 645 ‘ 3,699 ‘ 28,505 ‘ 7126 ‘ 2,776
80 ‘ 2 ‘ 3,847 ‘ 37 ‘ 854 ‘ 4,901 ‘ 37,296 ‘ 9,324 ‘ 2,759
80 ‘ 2,3 ‘ 4,407 ‘ 37 ‘ 978 ‘ 5,614 ‘ 42,406 ‘ 10,602 ‘ 2,748
80 : 2,6 : 4,963 : 37 : 1102 : 6,322 : 47,396 : 11,849 : 2,738
80 ‘ 29 ‘ 5,514 ‘ 37 ‘ 1224 ‘ 7,024 ‘ 52,268 ‘ 13,067 ‘ 2,728
80,0 ‘ 3,0 ‘ 5,697 ‘ 37 ‘ 1265 ‘ 7,257 ‘ 53,866 ‘ 13,466 ‘ 2,724
80,0 ‘ 3.2 ‘ 6,061 ‘ 37 ‘ 1346 ‘ 7,721 ‘ 57,023 ‘ 14,256 ‘ 2,718
80,0 ‘ 36 ‘ 6,783 ‘ 37 ‘ 1506 ‘ 8,641 ‘ 63,184 ‘ 15,796 ‘ 2,704
80,0 | 4,0 | 7,497 | 37 | 1664 | 9,550 | 69,145 | 17,286 | 2,691
82,5 ‘ 15 ‘ 2,996 ‘ 37 ‘ 665 ‘ 3,817 ‘ 31,315 ‘ 7,592 ‘ 2,864
82,5 ‘ 2,0 ‘ 3,971 ‘ 37 ‘ 882 ‘ 5,058 ‘ 40,996 ‘ 9,939 ‘ 2,847
82,5 | 2,3 | 4,549 | 37 | 1010 | 5,795 | 46,630 | 11,304 | 2,837
82,5 ‘ 2,6 ‘ 5123 ‘ 37 ‘ 1137 ‘ 6,526 ‘ 52,135 ‘ 12,639 ‘ 2,826
82,5 ‘ 2,9 ‘ 5,693 ‘ 37 ‘ 1264 ‘ 7,252 ‘ 57,514 ‘ 13,943 ‘ 2,816
82,5 ‘ 32 ‘ 6,258 ‘ 37 ‘ 1389 ‘ 7972 ‘ 62,768 ‘ 15,216 ‘ 2,806
82,5 ‘ 36 ‘ 7,005 ‘ 37 ‘ 1555 ‘ 8,923 ‘ 69,582 ‘ 16,868 ‘ 2,792
82,5 ‘ 4,0 ‘ 7,744 ‘ 37 ‘ 1719 ‘ 9,865 ‘ 76,182 ‘ 18,468 ‘ 2,779
83,0 : 15 : 3,015 : 37 : 669 : 3,841 : 31,899 : 7,686 : 2,882
83,0 ‘ 2,0 ‘ 3,995 ‘ 37 ‘ 887 ‘ 5,089 ‘ 41,765 ‘ 10,064 ‘ 2,865
83,0 ‘ 23 ‘ 4,577 ‘ 37 ‘ 1016 ‘ 5,831 ‘ 47,507 ‘ 11,448 ‘ 2,854
83,0 : 2,6 : 5,155 : 37 : 1144 : 6,567 : 53,120 : 12,800 : 2,844
83,0 ‘ 29 ‘ 5,729 ‘ 37 ‘ 1272 ‘ 7,298 ‘ 58,604 ‘ 14,121 ‘ 2,834
83,0 | 3,0 | 5919 | 37 | 1314 | 7,540 | 60,403 | 14,555 | 2,830
83,0 ‘ 32 ‘ 6,298 ‘ 37 ‘ 1398 ‘ 8,022 ‘ 63,961 ‘ 15,412 ‘ 2,824
83,0 | 36 | 7,049 | 37 | 1565 | 8,980 | 70,911 | 17,087 ‘ 2,810
83,0 ‘ 4,0 ‘ 7,793 ‘ 37 ‘ 1730 ‘ 9,927 ‘ 77,645 ‘ 18,710 ‘ 2,797
83,0 ‘ 4,0 ‘ 7,793 ‘ 37 ‘ 1730 ‘ 9,927 ‘ 77,645 ‘ 18,710 ‘ 2,797
88,9 | 15 | 3,233 | 37 | 718 | 4,119 | 39,338 | 8,850 | 3,091
88,9 ‘ 2,0 ‘ 4,286 ‘ 37 ‘ 951 ‘ 5,460 ‘ 51,568 ‘ 11,601 ‘ 3,073
88,9 ‘ 2,3 ‘ 4,912 ‘ 37 ‘ 1090 ‘ 6,257 ‘ 58,701 ‘ 13,206 ‘ 3,063
88,9 | 2,5 | 5,327 | 37 | 1183 | 6,786 | 63,373 | 14,257 | 3,056
88,9 ‘ 2,6 ‘ 5,534 ‘ 37 ‘ 1229 ‘ 7,049 ‘ 65,684 ‘ 14,777 ‘ 3,053
88,9 | 29 | 6,151 | 37 | 1366 | 7,835 | 72,518 | 16,315 | 3,042
88,9 | 3,0 | 6,355 | 37 | 1411 | 8,096 | 74,764 | 16,820 | 3,039
88,9 ‘ 32 ‘ 6,763 ‘ 37 ‘ 1501 ‘ 8,616 ‘ 79,206 ‘ 17,819 ‘ 3,032
88,9 | 36 | 7,573 | 37 | 1681 | 9,647 | 87,899 | 19,775 | 3,018
88,9 i 4,0 : 8,375 § 37 : 1859 : 10,669 : 96,340 : 21,674 i 3,005



Perfis Ocos Circulares

EN10219-3
/] Espessura Peso Tubos Peso Secgao I - Momento W - Momento i - Raio
¢ (mm) ¢ (Kg/m) : por Atado : por Atado ¢ (em?) : de Inércia : de Flexao : de Giragao
: : : : (Kg) i  (cm¥) : Elastico : (cm)
: : - (cm?) :

88,9 {45 £ 9,366 37 £ 2079 11,932 £ 106,545 £23970 £2,988
88,9 ‘ 50 ‘ 10,346 ‘ 37 ‘ 2297 ‘ 13,179 ‘ 116,374 ‘ 26,181 ‘ 2,972
88,9 ‘ 6,0 ‘ 12,267 ‘ 37 ‘ 2723 ‘ 15,626 ‘ 134,941 ‘ 30,358 ‘ 2,939
88,9 ‘ 6,3 ‘ 12,833 ‘ 37 ‘ 2849 ‘ 16,348 ‘ 140,236 ‘ 31,549 ‘ 2,929
88,9 | 8 | 15,961 | 37 | 3543 | 20,332 | 167,966 | 37,788 ‘ 2,874
90,0 ‘ 30 ‘ 6,437 ‘ 37 ‘ 1429 ‘ 8,200 ‘ 77,670 ‘ 17,260 ‘ 3,078
90,0 ‘ 4,0 ‘ 8,484 ‘ 37 ‘ 1883 ‘ 10,807 ‘ 100,128 ‘ 22,251 ‘ 3,044
95,0 | 15 | 3,459 | 37 | 768 | 4,406 | 48,161 | 10,139 | 3,306
95,0 ‘ 2,0 ‘ 4,587 ‘ 37 ‘ 1018 ‘ 5,843 ‘ 63,203 ‘ 13,306 ‘ 3,289
95,0 ‘ 2,3 ‘ 5,258 ‘ 37 ‘ 1167 ‘ 6,698 ‘ 71,994 ‘ 15,157 ‘ 3,278
95,0 ‘ 2,6 ‘ 5,925 ‘ 37 ‘ 1315 ‘ 7,547 ‘ 80,611 ‘ 16,971 ‘ 3,268
95,0 ‘ 29 ‘ 6,587 ‘ 37 ‘ 1462 ‘ 8,391 ‘ 89,057 ‘ 18,749 ‘ 3,258
95,0 ‘ 30 ‘ 6,807 ‘ 37 ‘ 1511 ‘ 8,671 ‘ 91,835 ‘ 19,334 ‘ 3,254
95,0 | 3.2 | 7,245 | 37 | 1608 | 9,229 | 97,334 ‘ 20,491 ‘ 3,248
95,0 ‘ 3,6 ‘ 8,115 ‘ 37 ‘ 1802 ‘ 10,337 ‘ 108,112 ‘ 22,760 ‘ 3,234
95,0 | 4,0 | 8,977 | 37 | 1993 | 11,435 | 118,599 | 24,968 | 3,220
100,0 ‘ 15 ‘ 3,644 ‘ 19 ‘ 415 ‘ 4,642 ‘ 56,307 ‘ 11,261 ‘ 3,483
100,0 ‘ 2,0 ‘ 4,834 ‘ 19 ‘ 551 ‘ 6,158 ‘ 73,952 ‘ 14,790 ‘ 3,466
100,0 | 23 | 5,542 | 19 | 632 | 7,059 | 84,278 | 16,856 | 3,455
100,0 ‘ 2,6 ‘ 6,245 ‘ 19 ‘ 712 ‘ 7,956 ‘ 94,410 ‘ 18,882 ‘ 3,445
100,0 ‘ 29 ‘ 6,944 ‘ 19 ‘ 792 ‘ 8,846 ‘ 104,352 ‘ 20,870 ‘ 3,435
100,0 ‘ 3,0 ‘ 7176 ‘ 19 ‘ 818 ‘ 9,142 ‘ 107,625 ‘ 21,525 ‘ 3,431
100,0 : 3.2 : 7,639 : 19 : 871 : 9,731 : 114,106 : 22,821 : 3,424
100,0 | 36 | 8,559 | 19 | 976 | 10,903 | 126,823 ‘ 25,365 ‘ 3,411
100,0 | 4,0 | 9,470 | 19 | 1080 | 12,064 | 139,215 | 27,843 | 3,397
100,0 ‘ 4,5 ‘ 10,598 ‘ 19 ‘ 1208 ‘ 13,501 ‘ 154,257 ‘ 30,851 ‘ 3,380
100,0 ‘ 50 | 11,714 | 19 | 1335 | 14,923 | 168,812 | 33,762 | 3,363
100,0 ‘ 6,0 ‘ 13,909 ‘ 19 ‘ 1586 ‘ 17,719 ‘ 196,499 ‘ 39,300 ‘ 3,330
100,0 ‘ 6,3 ‘ 14,558 ‘ 19 ‘ 1660 ‘ 18,545 ‘ 204,446 ‘ 40,889 ‘ 3,320
100,0 ‘ 70 ‘ 16,055 ‘ 19 ‘ 1830 ‘ 20,452 ‘ 222,362 ‘ 44,472 ‘ 3,297
100,0 ‘ 8,0 ‘ 18,151 ‘ 19 ‘ 2069 ‘ 23,122 ‘ 246,482 ‘ 49,296 ‘ 3,265
1016 ‘ 15 ‘ 3,703 ‘ 19 ‘ 422 ‘ 4,717 ‘ 59,095 ‘ 11,633 ‘ 3,539
101,6 | 2,0 | 4,913 | 19 | 560 | 6,258 | 77,632 | 15,282 | 3,522
1016 ‘ 2,3 ‘ 5,632 ‘ 19 ‘ 642 ‘ 7175 ‘ 88,485 ‘ 17,418 ‘ 3,512
101,6 ‘ 2,5 | 6,110 | 19 | 697 | 7,783 | 95,609 | 18,821 | 3,505
101,6 | 2,6 | 6,348 | 19 | 724 | 8,086 | 99,138 | 19,515 | 3,501
1016 ‘ 29 ‘ 7,059 ‘ 19 ‘ 805 ‘ 8,992 ‘ 109,593 ‘ 21,573 ‘ 3,491
101,6 | 30 | 7,295 | 19 | 832 | 9,293 | 113,035 | 22,251 | 3,488
1016 03,2 7,765 i 19 : 885 £ 9,892 : 119,854 i 23,593 3,481



Perfis Ocos Circulares

EN10219-3
7] Espessura Peso Tubos Peso Seccgao |- Momento W - Momento i - Raio
¢ (mm) : (Kg/m) : por Atado : por Atado ¢ (em?) : de Inércia : de Giragao
: : : (Kg) : (em?) (cm)
101,6 136 £8,701 ‘19 992 £11,084 £133,237 {3,467
1016 ‘ 4,0 ‘ 9,628 ‘ 19 ‘ 1098 ‘ 12,265 ‘ 146,284 28,796 ‘ 3,454
1016 ‘ 4,5 ‘ 10,776 ‘ 19 ‘ 1228 ‘ 13,727 ‘ 162,129 ‘ 31,915 ‘ 3,437
1016 : 50 : 11,912 : 19 : 1358 : 15174 : 177,469 : 34,935 : 3,420
1016 ‘ 6,0 ‘ 14,146 | 19 | 1613 | 18,020 | 206,677 | 40,684 | 3,387
101,6 ‘ 6,3 ‘ 14,807 ‘ 19 ‘ 1688 ‘ 18,862 ‘ 215,067 ‘ 42,336 ‘ 3,377
1016 ‘ 8,0 ‘ 18,467 ‘ 19 ‘ 2105 ‘ 23,524 ‘ 259,501 ‘ 51,083 ‘ 3,321
108,0 | 2,0 | 5,228 | 19 | 596 | 6,660 | 93,575 | 17,329 | 3,748
108,0 ‘ 2,3 ‘ 5,995 ‘ 19 ‘ 683 ‘ 7,638 ‘ 106,713 ‘ 19,762 ‘ 3,738
108,0 ‘ 2,6 ‘ 6,758 ‘ 19 ‘ 770 ‘ 8,609 ‘ 119,624 ‘ 22,153 ‘ 3,728
108,0 ‘ 29 ‘ 7,517 ‘ 19 ‘ 857 ‘ 9,575 ‘ 132,311 ‘ 24,502 ‘ 3,717
108,0 : 3.0 : 7,768 : 19 : 886 : 9,896 : 136,491 : 25,276 : 3,714
108,0 ‘ 32 ‘ 8,270 ‘ 19 ‘ 943 ‘ 10,536 ‘ 144,777 ‘ 26,810 ‘ 3,707
108,0 | 3,6 | 9,269 | 19 | 1057 | 11,807 | 161,057 | 29,825 | 3,693
108,0 ‘ 4,0 ‘ 10,259 ‘ 19 ‘ 1170 ‘ 13,069 ‘ 176,955 ‘ 32,769 ‘ 3,680
108,0 | 45 | 11,486 | 19 | 1309 | 14,632 | 196,297 | 36,351 | 3,663
108,0 ‘ 50 ‘ 12,701 ‘ 19 ‘ 1448 ‘ 16,179 ‘ 215,062 ‘ 39,826 ‘ 3,646
108,0 ‘ 6,0 ‘ 15,093 ‘ 19 ‘ 1721 ‘ 19,227 ‘ 250,906 ‘ 46,464 ‘ 3,612
108,0 | 6,3 | 15,801 | 19 | 1801 | 20,128 | 261,232 | 48,376 | 3,603
108,0 ‘ 8,0 ‘ 19,729 ‘ 19 ‘ 2249 ‘ 25,133 ‘ 316,170 ‘ 58,550 ‘ 3,547
114,3 ‘ 2,0 ‘ 5,539 ‘ 19 ‘ 631 ‘ 7,056 ‘ 111,267 ‘ 19,469 ‘ 3,971
114,3 | 2,3 | 6,353 | 19 | 724 | 8,093 | 126,948 | 22,213 | 3,961
114,3 ‘ 2,5 ‘ 6,893 ‘ 19 ‘ 786 ‘ 8,781 ‘ 137,259 ‘ 24,017 ‘ 3,954
114,3 ‘ 2,6 ‘ 7162 ‘ 19 ‘ 816 ‘ 9,124 ‘ 142,373 ‘ 24,912 ‘ 3,950
114,3 ‘ 29 ‘ 7967 ‘ 19 ‘ 908 ‘ 10,149 ‘ 157,546 ‘ 27,567 ‘ 3,940
114,3 ‘ 3,0 ‘ 8,234 ‘ 19 ‘ 939 ‘ 10,490 ‘ 162,548 ‘ 28,442 ‘ 3,936
114,3 ‘ 32 ‘ 8,768 ‘ 19 | 1000 | 11,169 | 172,469 | 30,178 | 3,930
1143 ‘ 3,6 ‘ 9,828 ‘ 19 ‘ 1120 ‘ 12,520 ‘ 191,984 ‘ 33,593 ‘ 3,916
114,3 ‘ 4,0 ‘ 10,881 ‘ 19 ‘ 1240 ‘ 13,861 ‘ 211,065 ‘ 36,932 ‘ 3,902
114,3 ‘ 45 ‘ 12,185 ‘ 19 | 1389 | 15,523 | 234,319 | 41,001 | 3,885
114,3 ‘ 50 ‘ 13,478 ‘ 19 ‘ 1536 ‘ 17,169 ‘ 256,920 ‘ 44,955 ‘ 3,868
114,3 ‘ 6,0 ‘ 16,025 ‘ 19 ‘ 1827 ‘ 20,414 ‘ 300,212 ‘ 52,530 ‘ 3,835
114,3 ‘ 6,3 ‘ 16,780 ‘ 19 ‘ 1913 ‘ 21,375 ‘ 312,714 ‘ 54,718 ‘ 3,825
114,3 : 70 : 18,523 : 19 : 2112 : 23,597 : 341,037 : 59,674 : 3,802
114,3 ‘ 8,0 ‘ 20,972 ‘ 19 | 2391 | 26,716 | 379,492 | 66,403 | 3,769
114,3 | 10,0 | 25,722 | 19 | 2932 | 32,767 | 449,663 | 78,681 | 3,704
120,0 ‘ 2,0 ‘ 5,820 ‘ 19 ‘ 663 ‘ 7414 ‘ 129,081 ‘ 21,513 ‘ 4,173
120,0 ‘ 2,3 ‘ 6,676 19 ‘ 761 ‘ 8,505 ‘ 147,327 ‘ 24,555 ‘ 4,162
120,0 i 26 7,528 i 19 : 858 £ 9,589 165,291 0 27,549 i 4,152



Perfis Ocos Circulares

EN10219-3
] Espessura Peso Tubos Peso Secgao I - Momento W - Momento i - Raio
¢ (mm) ¢ (Kg/m) : por Atado : por Atado ¢ (em?) : de Inércia : de Flexao : de Giragao
: : : - (Kg) : ‘ (emf) : Elastico i (em)
: : em?) :
120,0 i29 : 8,375 119 : 955 110,669 :182,976 : 30,496 i 4,141
120,0 ‘ 3.0 ‘ 8,656 ‘ 19 ‘ 987 ‘ 11,027 ‘ 188,810 ‘ 31,468 ‘ 4,138
120,0 ‘ 32 ‘ 9,217 ‘ 19 ‘ 1051 ‘ 11,742 ‘ 200,385 ‘ 33,397 ‘ 4,131
120,0 : 3,6 : 10,334 : 19 : 1178 : 13,165 : 223170 : 37,195 : 4,117
120,0 ‘ 4,0 ‘ 11,443 ‘ 19 ‘ 1305 ‘ 14,577 ‘ 245,477 ‘ 40,913 ‘ 4,104
120,0 : 45 : 12,818 : 19 : 1461 : 16,328 : 272,695 : 45,449 : 4,087
120,0 ‘ 50 ‘ 14,180 ‘ 19 ‘ 1617 ‘ 18,064 ‘ 299,188 ‘ 49,865 ‘ 4,070
120,0 | 6,0 | 16,868 | 19 | 1923 | 21,488 | 350,048 | 58,341 | 4,036
120,0 ‘ 6,3 ‘ 17,665 ‘ 19 ‘ 2014 ‘ 22,504 ‘ 364,765 ‘ 60,794 ‘ 4,026
120,0 ‘ 8,0 ‘ 22,097 ‘ 19 ‘ 2519 ‘ 28,149 ‘ 443,623 ‘ 73,937 ‘ 3,970
120,0 ‘ 10,0 | 27,128 | 19 | 3093 | 34,558 | 527,002 | 87,834 | 3,905
125,0 ‘ 29 ‘ 8,732 ‘ 23 ‘ 1205 ‘ 11,124 ‘ 207,420 ‘ 33,187 ‘ 4,318
125,0 ‘ 30 ‘ 9,026 ‘ 23 ‘ 1246 ‘ 11,498 ‘ 214,054 ‘ 34,249 ‘ 4,315
1250 ‘ 32 ‘ 9,612 ‘ 23 ‘ 1326 ‘ 12,245 ‘ 227,223 ‘ 36,356 ‘ 4,308
125,0 : 3,6 : 10,778 : 23 : 1487 : 13,730 : 253,163 : 40,506 : 4,294
125,0 ‘ 4,0 | 11,936 | 23 | 1647 | 15,205 | 278,580 | 44,573 | 4,280
1250 ‘ 4,5 ‘ 13,373 ‘ 23 ‘ 1845 ‘ 17,035 ‘ 309,627 ‘ 49,540 ‘ 4,263
125,0 ‘ 50 ‘ 14,797 ‘ 23 ‘ 2042 ‘ 18,850 ‘ 339,881 ‘ 54,381 ‘ 4,246
1250 | 6,0 | 17,608 | 19 | 2007 | 22,431 | 398,066 | 63,691 | 4,213
125,0 ‘ 6,3 ‘ 18,442 ‘ 19 ‘ 2102 ‘ 23,493 ‘ 414,929 ‘ 66,389 ‘ 4,203
125,0 ‘ 7.0 ‘ 20,370 ‘ 19 ‘ 2322 ‘ 25,950 ‘ 453,241 ‘ 72,519 ‘ 4,179
125,0 8,0 | 23,083 | 19 | 2631 | 29,405 | 505,514 | 80,882 | 4,146
125,0 10,0 ‘ 28,361 ‘ 10 ‘ 1702 ‘ 36,128 ‘ 601,762 ‘ 96,282 ‘ 4,081
127,0 2,0 ‘ 6,165 ‘ 14 ‘ 518 ‘ 7,854 ‘ 153,437 ‘ 24,163 ‘ 4,420
127,0 ‘ 2,3 ‘ 7,073 ‘ 14 ‘ 594 ‘ 9,010 ‘ 175,200 ‘ 27,591 ‘ 4,410
1270 : 2,6 : 7977 : 14 : 670 : 10,161 : 196,646 : 30,968 : 4,399
1270 ‘ 29 ‘ 8,875 ‘ 14 ‘ 746 ‘ 11,306 ‘ 217,776 ‘ 34,295 ‘ 4,389
1270 ‘ 3,0 ‘ 9,174 ‘ 14 ‘ 771 ‘ 11,687 ‘ 224,750 ‘ 35,394 ‘ 4,385
127,0 ‘ 3,2 ‘ 9,770 ‘ 14 ‘ 821 ‘ 12,446 ‘ 238,595 ‘ 37,574 ‘ 4,378
127,0 | 36 | 10,956 | 14 | 920 | 13,956 | 265,875 | 41,870 | 4,365
1270 ‘ 4,0 ‘ 12,133 ‘ 14 ‘ 1019 ‘ 15,457 ‘ 292,613 ‘ 46,081 ‘ 4,351
1270 ‘ 4,5 ‘ 13,595 ‘ 14 ‘ 1142 ‘ 17,318 ‘ 325,287 ‘ 51,226 ‘ 4,334
1270 ‘ 50 ‘ 15,044 ‘ 14 ‘ 1264 ‘ 19,164 ‘ 357,140 ‘ 56,242 ‘ 4,317
127,0 : 6,0 : 17,904 : 14 : 1504 : 22,808 : 418,441 : 65,896 : 4,283
127,0 ‘ 6,3 | 18,753 | 14 | 1575 | 23,889 | 436,218 | 68,696 | 4,273
127,0 | 8,0 | 23,478 | 14 | 1972 | 29,908 | 531,801 | 83,748 | 4,217
127,0 ‘ 10,0 ‘ 28,854 ‘ 14 ‘ 2424 ‘ 36,757 ‘ 633,547 ‘ 99,771 ‘ 4,152
133,0 | 29 | 9,305 | 19 | 1061 | 11,853 | 250,903 | 37,730 | 4,601
133,0 £ 30 £ 9,618 i 19 : 1096 012,252 i 258,966 i 38,942 4,597



Perfis Ocos Circulares

EN10219-3
2} Espessura Peso Tubos Peso Seccao |- Momento W - Momento i- Raio
¢ (mm) : (Kg/m) : por Atado : por Atado ¢ (em?) : de Inércia : de Giragao
: : : (K9 : (em*) ; (em)
1330 132 110,243 :19 11168 113,049 1 274,978 4,501
1330 ‘ 36 ‘ 11,488 ‘ 19 ‘ 1310 ‘ 14,635 ‘ 306,550 46,098 ‘ 4,577
1330 ‘ 4,0 ‘ 12,725 ‘ 19 ‘ 1451 ‘ 16,211 ‘ 337,525 ‘ 50,756 ‘ 4,563
1330 ‘ 4,5 ‘ 14,261 ‘ 19 ‘ 1626 ‘ 18,166 ‘ 375,417 ‘ 56,454 ‘ 4,546
133,0 | 50 | 15,783 | 19 | 1799 | 20,106 | 412,403 | 62,016 | 4,529
133,0 | 6.0 | 18,792 | 19 | 2142 | 23,939 | 483,716 | 72,739 | 4,495
1330 ‘ 6,3 ‘ 19,685 ‘ 19 ‘ 2244 ‘ 25,077 ‘ 504,432 ‘ 75,854 ‘ 4,485
133,0 8,0 ‘ 24,662 ‘ 19 ‘ 2811 ‘ 31,416 ‘ 616,106 ‘ 92,647 ‘ 4,428
1330 10,0 : 30,334 : 19 : 3458 : 38,642 : 735,591 : 110,615 : 4,363
139,7 29 ‘ 9,784 ‘ 19 ‘ 1115 ‘ 12,463 ‘ 291,683 ‘ 41,758 ‘ 4,838
139,7 ‘ 3.0 ‘ 10,114 ‘ 19 ‘ 1153 ‘ 12,884 ‘ 301,090 ‘ 43,105 ‘ 4,834
139,7 ‘ 4,0 ‘ 13,386 ‘ 19 ‘ 1526 ‘ 17,053 ‘ 392,859 ‘ 56,243 ‘ 4,800
139,7 ‘ 4,5 ‘ 15,004 ‘ 19 ‘ 1710 ‘ 19,113 ‘ 437,203 ‘ 62,592 ‘ 4,783
139,7 | 50 | 16,610 | 19 | 1894 | 21,159 | 480,541 | 68,796 | 4,766
139,7 ‘ 6,0 ‘ 19,783 ‘ 19 ‘ 2255 ‘ 25,202 ‘ 564,260 ‘ 80,782 ‘ 4,732
1397 | 6,3 | 20,726 | 19 | 2363 | 26,403 | 588,621 | 84,269 | 4,722
139,7 ‘ 70 ‘ 22,908 ‘ 19 ‘ 2612 ‘ 29,182 ‘ 644,136 ‘ 92,217 ‘ 4,698
139,7 ‘ 8,0 ‘ 25,983 ‘ 19 ‘ 2962 ‘ 33,100 ‘ 720,289 ‘ 103,119 ‘ 4,665
1397 10,0 | 31,986 | 19 | 3646 | 40,746 | 861,894 | 123,392 | 4,599
139,7 12,0 ‘ 37,791 ‘ 19 ‘ 4308 ‘ 48,142 ‘ 989,993 ‘ 141,731 ‘ 4,535
139,7 12,5 ‘ 39,212 ‘ 19 ‘ 4470 ‘ 49,951 ‘ 1020,012 ‘ 146,029 ‘ 4,519
1413 | 29 | 9,898 | 13 | 772 | 12,609 | 302,035 | 42,751 | 4,894
1413 ‘ 32 ‘ 10,898 ‘ 13 ‘ 850 ‘ 13,883 ‘ 331,149 ‘ 46,872 ‘ 4,884
141,3 ‘ 36 ‘ 12,225 ‘ 13 ‘ 954 ‘ 15,574 ‘ 369,369 ‘ 52,282 ‘ 4,870
141,3 ‘ 4,0 ‘ 13,544 ‘ 13 ‘ 1056 ‘ 17,254 ‘ 406,911 ‘ 57,595 ‘ 4,856
1413 ‘ 4,5 ‘ 15,182 ‘ 13 ‘ 1184 ‘ 19,340 ‘ 452,898 ‘ 64,104 ‘ 4,839
141,3 ‘ 50 ‘ 16,807 ‘ 13 ‘ 1311 ‘ 21,410 ‘ 497,853 ‘ 70,468 ‘ 4,822
1413 | 6,0 | 20,020 | 13 | 1562 | 25,503 | 584,733 | 82,765 | 4,788
1413 ‘ 6,3 ‘ 20,975 ‘ 13 ‘ 1636 ‘ 26,719 ‘ 610,023 ‘ 86,344 ‘ 4,778
141,3 8,0 ‘ 26,299 ‘ 13 ‘ 2051 ‘ 33,502 ‘ 746,796 ‘ 105,704 ‘ 4,721
1413 10,0 ‘ 32,381 ‘ 13 ‘ 2526 ‘ 41,249 ‘ 894,059 ‘ 126,548 ‘ 4,656
141,3 12,0 ‘ 38,265 ‘ 13 ‘ 2985 ‘ 48,745 ‘ 1027,452 ‘ 145,428 ‘ 4,591
141,3 12,5 ‘ 39,705 ‘ 13 ‘ 3097 ‘ 50,580 ‘ 1058,739 ‘ 149,857 ‘ 4,575
152,0 29 ‘ 10,663 ‘ 13 ‘ 832 ‘ 13,584 ‘ 377,620 ‘ 49,687 ‘ 5,272
152,0 | 30 | 11,024 | 13 | 860 | 14,043 | 389,867 | 51,298 | 5269
152,0 | 32 | 11,743 | 13 | 916 | 14,959 | 414,209 | 54,501 | 5,262
1520 ‘ 36 ‘ 13,175 ‘ 13 ‘ 1028 ‘ 16,784 ‘ 462,295 ‘ 60,828 ‘ 5,248
152,0 | 4,0 | 14,600 | 13 | 1139 | 18,598 | 509,591 | 67,052 | 5235
1520 P45 : 16,369 £ 13 21277 : 20,852 : 567,613 : 74,686 £ 5,217



Perfis Ocos Circulares

EN10219-3
/] Espessura Peso Tubos Peso Secgao I - Momento W - Momento i - Raio
¢ (mm) ¢ (Kg/m) : por Atado : por Atado ¢ (em?) : de Inércia : de Flexao : de Giragao
: : : : (Kg) i  (cm¥) : Elastico : (cm)
: : - (cm?) :

152,0 {50 £18,126 113 {1414 £ 23,091 £ 624,430 £ 82,162 £ 5,200
152,0 ‘ 6,0 ‘ 21,603 ‘ 13 ‘ 1685 ‘ 27,520 ‘ 734,518 ‘ 96,647 ‘ 5,166
152,0 ‘ 6,3 ‘ 22,637 ‘ 13 ‘ 1766 ‘ 28,837 ‘ 766,638 ‘ 100,873 ‘ 5156
152,0 8,0 ‘ 28,410 ‘ 13 ‘ 2216 ‘ 36,191 ‘ 940,970 ‘ 123,812 ‘ 5,099
152,0 10,0 | 35,019 | 13 | 2731 | 44,611 | 1129,987 | 148,682 | 5,033
152,0 12,0 ‘ 41,431 ‘ 13 ‘ 3232 ‘ 52,779 ‘ 1302,580 ‘ 171,392 ‘ 4,968
152,0 12,5 ‘ 43,003 ‘ 13 ‘ 3354 ‘ 54,782 ‘ 1343277 ‘ 176,747 ‘ 4,952
1524 ‘ 29 ‘ 10,692 | 13 | 834 | 13,620 | 380,667 | 49,956 | 5,287
152,4 ‘ 3.0 ‘ 11,053 ‘ 13 ‘ 862 ‘ 14,081 ‘ 393,014 ‘ 51,577 ‘ 5,283
152,4 ‘ 32 ‘ 11,774 ‘ 13 ‘ 918 ‘ 14,999 ‘ 417,557 ‘ 54,798 ‘ 5,276
1524 ‘ 3,6 ‘ 13,211 ‘ 13 ‘ 1030 | 16,829 | 466,042 | 61,160 | 5,262
1524 ‘ 4,0 ‘ 14,639 ‘ 13 ‘ 1142 ‘ 18,648 ‘ 513,732 ‘ 67,419 ‘ 5,249
1524 ‘ 4,5 ‘ 16,413 ‘ 13 ‘ 1280 ‘ 20,909 ‘ 572,241 ‘ 75,097 ‘ 5,231
1524 ‘ 50 ‘ 18,176 ‘ 13 ‘ 1418 ‘ 23,154 ‘ 629,538 ‘ 82,617 ‘ 5,214
1524 : 6,0 : 21,663 : 13 : 1690 : 27,596 : 740,565 : 97,187 : 5,180
152,4 ‘ 6,3 ‘ 22,699 ‘ 13 ‘ 1771 ‘ 28,916 ‘ 772,962 ‘ 101,439 ‘ 5,170
152,4 ‘ 8,0 ‘ 28,489 ‘ 13 ‘ 2222 ‘ 36,292 ‘ 948,817 ‘ 124,517 ‘ 5113
152,4 ‘ 10,0 ‘ 35,118 ‘ 13 ‘ 2739 ‘ 44,736 ‘ 1139,531 ‘ 149,545 ‘ 5,047
152,4 ‘ 12,0 ‘ 41,550 ‘ 13 ‘ 3241 ‘ 52,930 ‘ 1313,722 ‘ 172,404 ‘ 4,982
152,4 : 12,5 : 43127 : 13 : 3364 : 54,939 : 1 354,804 : 177,796 : 4,966
159,0 ‘ 29 ‘ 11,164 ‘ 13 ‘ 871 ‘ 14,222 ‘ 433,328 ‘ 54,507 ‘ 5,520
159,0 ‘ 3,0 ‘ 11,542 ‘ 13 ‘ 900 ‘ 14,703 ‘ 447,420 ‘ 56,279 ‘ 5,516
159,0 ‘ 4,0 ‘ 15,290 ‘ 13 ‘ 1193 ‘ 19,478 ‘ 585,334 ‘ 73,627 ‘ 5,482
159,0 ‘ 4,5 ‘ 17,146 ‘ 13 ‘ 1337 | 21,842 | 652,268 | 82,046 | 5,465
159,0 ‘ 50 ‘ 18,989 ‘ 13 ‘ 1481 ‘ 24,190 ‘ 717,876 ‘ 90,299 ‘ 5,448
159,0 ‘ 6,0 ‘ 22,639 ‘ 10 ‘ 1358 ‘ 28,840 ‘ 845,187 ‘ 106,313 ‘ 5,414
159,0 | 6,3 | 23,725 | 10 | 1424 | 30,222 | 882,381 | 110,991 | 5403
159,0 ‘ 70 ‘ 26,240 ‘ 10 ‘ 1574 ‘ 33,427 ‘ 967,406 ‘ 121,686 ‘ 5,380
159,0 ‘ 8,0 ‘ 29,791 ‘ 10 ‘ 1787 ‘ 37,950 ‘ 1084,671 ‘ 136,437 ‘ 5,346
159,0 10,0 | 36,746 | 10 | 2205 | 46,810 | 1304,880 | 164,136 | 5,280
159,0 12,0 ‘ 43,503 ‘ 10 ‘ 2610 ‘ 55,418 ‘ 1506,876 ‘ 189,544 ‘ 5,215
159,0 12,5 ‘ 45,161 ‘ 10 ‘ 2710 ‘ 57,530 ‘ 1 554,652 ‘ 195,554 ‘ 5,198
1651 ‘ 29 | 11,600 | 10 | 696 | 14,777 | 486,126 | 58,889 | 5,736
1651 ‘ 32 ‘ 12,777 ‘ 10 ‘ 767 ‘ 16,276 ‘ 533,482 ‘ 64,625 ‘ 5,725
165,1 | 36 | 14,338 | 10 | 860 | 18,265 ‘ 595,793 ‘ 72174 ‘ 5711
165,1 | 4,0 | 15,892 | 10 | 954 | 20,244 | 657,165 | 79,608 | 5,698
165,1 ‘ 4,5 ‘ 17,823 ‘ 10 ‘ 1069 ‘ 22,704 ‘ 732,571 ‘ 88,743 ‘ 5,680
1651 ‘ 50 ‘ 19,742 ‘ 10 ‘ 1185 ‘ 25,148 ‘ 806,543 ‘ 97,704 ‘ 5,663
165,1 £ 6,0 i 23,542 i 10 0 1413 £ 29,990 i 950,252 £ 115112 0 5,629



Perfis Ocos Circulares

EN10219-3
7] Espessura Peso Tubos Peso Seccgao |- Momento W - Momento i - Raio
¢ (mm) : (Kg/m) : por Atado : por Atado ¢ (em?) : de Inércia : de Giragao
: : : (Kg) : (em?) (cm)
165,1 16,3 {24,672 110 {1480 {31,430 992,282 £ 120,204 5619
165,1 . 8,0 . 30,995 . 10 . 1860 . 39,484 . 1221,246 . 147,940 . 5,562
1651 . 10,0 . 38,250 . 10 . 2295 . 48,726 . 1471,285 . 178,230 . 5,495
165,1 . 12,0 . 45,308 . 10 . 2718 . 57,717 . 1701,479 . 206,115 . 5,430
1651 : 12,5 : 47,042 : 10 : 2823 : 59,926 : 1756,054 : 212,726 : 5,413
168,3 : 29 : 11,829 : 10 : 710 : 15,069 : 515,463 : 61,255 : 5,849
168,3 . 3,0 . 12,230 . 10 . 734 . 15,579 . 532,283 . 63,254 . 5,845
168,3 : 4,0 : 16,208 : 10 : 972 : 20,647 : 697,092 : 82,839 : 5,811
168,3 . 4,5 . 18,178 . 10 . 1091 . 23,157 . 777216 . 92,361 . 5,793
168,3 . 50 . 20,136 . 10 . 1208 . 25,651 . 855,846 . 101,705 . 5,776
168,3 : 6,0 : 24,015 : 10 : 1441 : 30,593 : 1008,695 : 119,869 : 5742
168,3 . 6,3 . 25,170 . 10 . 1510 . 32,063 . 1053,421 . 125,184 . 5,732
168,3 . 7,0 . 27,845 . 10 . 1671 . 35,472 . 1155,788 . 137,349 . 5,708
168,3 : 8,0 : 31,626 : 10 : 1898 : 40,288 : 1297,271 : 154,162 : 5,675
168,3 10,0 . 39,039 . 10 . 2342 . 49,731 . 1563,984 . 185,857 . 5,608
168,3 12,0 : 46,255 : 10 : 2775 : 58,924 : 1809,966 : 215,088 : 5,542
168,3 12,5 . 48,028 . 10 . 2882 . 61,183 . 1868,353 . 222,026 . 5,526
1778 29 . 12,509 . 10 . 751 . 15,934 . 609,462 . 68,556 . 6,184
1778 : 3,0 : 12,932 : 10 : 776 : 16,475 : 629,410 : 70,800 : 6,181
1778 : 4,0 : 17,145 : 10 : 1029 : 21,840 : 825,086 : 92,811 : 6,146
1778 . 4,5 . 19,232 . 10 . 1154 . 24,500 . 920,367 . 103,528 . 6,129
1778 . 50 . 21,308 . 10 . 1278 . 27,143 . 1013,969 . 114,057 . 6,112
1778 : 6,0 : 25,421 : 10 : 1525 : 32,384 : 1196,217 : 134,558 : 6,078
1778 : 6,3 : 26,646 : 10 : 1599 : 33,943 : 1249621 : 140,565 : 6,068
1778 : 7.0 : 29,485 : 7 : 1238 : 37,561 : 1371,988 : 154,329 : 6,044
1778 : 8,0 : 33,500 : 7 : 1407 : 42,675 : 1541,437 : 173,390 : 6,010
1778 10,0 : 41,382 : 7 : 1738 : 52,716 : 1861,982 : 209,447 : 5,943
1778 12,0 : 49,067 : 7 : 2061 : 62,505 : 2 159,055 : 242,863 : 5877
1778 12,5 . 50,957 . 7 . 2140 . 64,913 . 2229,795 . 250,821 . 5,861
1937 : 2,9 : 13,646 : 7 : 573 : 17,383 : 791,213 : 81,695 : 6,747
1937 . 3.0 . 14,109 . 7 . 593 . 17,973 . 817,223 . 84,380 . 6,743
193,7 . 4,0 . 18,713 . 7 . 786 . 23,838 . 1072,791 . 110,768 . 6,708
1937 : 4,5 : 20,997 : 7 : 882 : 26,748 : 1197516 : 123,646 : 6,691
1937 . 50 . 23,268 . 7 . 977 . 29,641 . 1320,232 . 136,317 . 6,674
1937 : 6,0 : 21,774 : 7 : 1167 : 35,381 : 1559,723 : 161,045 : 6,640
193,7 : 6,3 : 29,116 : 7 : 1223 : 37,090 : 1630,046 : 168,306 : 6,629
193,7 . 70 . 32,230 . 7 . 1354 . 41,057 . 1791,435 . 184,970 . 6,605
1937 : 8,0 : 36,637 : 7 : 1539 : 46,672 : 2 015,537 : 208,109 : 6,572
193,7 : 10,0 i 45,303 e : 1903 ¢ 57,711 i 2 441,588 ¢ 252,100 i 6,504



Perfis Ocos Circulares

EN10219-3
/] Espessura Peso Tubos Peso Secgao I - Momento W - Momento i - Raio
¢ (mm) ¢ (Kg/m) : por Atado : por Atado ¢ (em?) : de Inércia : de Flexao : de Giragao
: : : : (Kg) i  (cm¥) : Elastico : (cm)
: : - (cm?) :

193,7 1120 53,772 ‘7 i 2258 {68,499 £2839,200 293,154 {6,438
1937 12,5 . 55,858 . 7 . 2346 . 71,157 . 2 934,312 . 302,975 . 6,422
200,0 : 29 : 14,096 : 10 : 846 : 17,957 : 872,191 : 87,219 : 6,969
200,0 . 30 . 14,575 . 10 . 875 . 18,567 . 900,908 . 90,091 . 6,966
200,0 : 4,0 : 19,335 : 10 : 1160 : 24,630 : 1183,229 : 118,323 : 6,931
200,0 : 4,5 : 21,696 : 7 : 911 : 27,638 : 1321121 : 132,112 : 6,914
200,0 . 50 . 24,045 . 7 . 1010 . 30,631 . 1 456,865 . 145,686 . 6,897
200,0 : 6,0 : 28,706 : 7 : 1206 : 36,568 : 1721994 : 172,199 : 6,862
200,0 . 7.0 . 33,318 . 7 . 1399 . 42,443 . 1978,795 . 197,879 . 6,828
200,0 . 8,0 . 37,880 . 7 . 1591 . 48,255 . 2 227,444 . 222,744 . 6,794
200,0 10,0 : 46,857 : 7 : 1968 : 59,690 : 2700,984 : 270,098 : 6,727
200,0 12,0 . 55,636 . 7 . 2337 . 70,874 . 3 143,985 . 314,399 . 6,660
200,0 12,5 . 57,800 . 7 . 2428 . 73,631 . 3250,122 . 325,012 . 6,644
2191 : 29 : 15,462 : 7 : 649 : 19,697 : 1151,074 : 105,073 : 7,645
2191 : 30 : 15,988 : 9 : 863 : 20,367 : 1189,129 : 108,547 : 7,641
219,1 . 4,0 : 21,219 : 9 : 1146 : 27,030 : 1563,836 : 142,751 : 7,606
2191 . 4,5 . 23,816 . 9 . 1286 . 30,338 . 1747240 . 159,492 . 7,589
2191 . 50 . 26,400 . 9 . 1426 . 33,631 . 1928,043 . 175,997 . 7,572
219,1 : 6,0 : 31,532 : 9 : 1703 : 40,168 : 2 281,947 : 208,302 : 7,537
2191 . 6,3 . 33,062 . 9 . 1785 . 42117 . 2 386,139 . 217,813 . 7,527
2191 . 7.0 . 36,615 . 9 . 1977 . 46,643 . 2 625,746 . 239,685 . 7,503
2191 8,0 : 41,648 : 7 : 1749 : 53,055 : 2959,633 : 270,163 : 7,469
2191 10,0 . 51,567 . 7 . 2166 . 65,691 . 3 598,439 . 328,475 . 7,401
2191 12,0 . 61,289 . 7 : 2574 : 78,075 : 4199,882 : 383,376 : 7,334
2191 12,5 : 63,688 : 7 : 2675 : 81,132 : 4 344,580 : 396,584 : 7,318
2445 . 3,6 . 21,387 . 7 . 898 . 27,245 . 1976,832 . 161,704 . 8,518
2445 . 4,0 : 23,724 : 7 : 996 : 30,222 : 2185,673 : 178,787 : 8,504
2445 : 4,5 : 26,634 : 7 : 1119 : 33,929 : 2 443,761 : 199,899 : 8,487
2445 . 50 . 29,532 . 7 . 1240 . 37,621 . 2 698,582 . 220,743 . 8,469
2445 : 6,0 : 35291 : 5 : 1059 : 44,956 : 3198,535 : 261,639 : 8,435
2445 . 6,3 . 37,009 . 5 . 1110 . 47,145 . 3 346,027 . 273,704 . 8,425
244.5 . 7.0 . 41,000 . 5 . 1230 . 52,229 . 3685,750 . 301,493 . 8,401
2445 : 8,0 : 46,660 : 5 : 1400 : 59,439 : 4 160,447 : 340,323 : 8,366
244.5 10,0 . 57,831 . 4 . 1388 . 73,670 . 5073147 . 414,981 . 8,298
2445 12,0 : 68,806 : 4 : 1651 : 87,650 : 5938,344 : 485,754 : 8,231
2445 12,5 : 71,518 : 4 : 1716 : 91,106 : 6 147,418 : 502,856 : 8214
273,0 . 4,0 . 26,536 . 8 . 1274 . 33,804 . 3 058,248 . 224,047 . 9,512
273,0 : 46 : 30,448 : 5 : 913 : 38,787 : 3493,758 : 255,953 : 9,491
273,0 : 50 i 33,046 i 8 : 1586 i 42,097 : 3780,815 : 276,983 § 9,477



Perfis Ocos Circulares

EN10219-3
7] Espessura Peso Tubos Peso Seccgao I - Momento W - Momento i - Raio
¢ (mm) : (Kg/m) : por Atado : por Atado ¢ (em?) : de Inércia : de Giragao
: : : - (Kg) : - (om?) : (em)
273,0 6,0 39,508 8 1896 50,328 4 487,084 328,724 9,442
273,0 6,3 41,437 5 1243 52,785 4 695,823 344,016 9,432
273,0 7.0 45,920 4 1102 58,496 5177,302 379,290 9,408
273,0 8,0 52,282 4 1255 66,602 5851,714 428,697 9,373
273,0 10,0 64,860 4 1557 82,624 7 154,093 524,109 9,305
273,0 : 12,0 : 77,240 : 4 : 1854 : 98,395 : 8 396,141 : 615,102 : 9,237
273,0 12,5 80,304 4 1927 102,298 8 697,449 637,176 9,221
285,0 4,0 27,720 4 665 35,312 3485,996 244,631 9,936
285,0 4,5 31,129 4 T47 39,655 3901,061 273,759 9,918
285,0 50 34,526 4 829 43,982 4 311,640 302,571 9,901
285,0 6,0 41,283 4 991 52,590 5119,465 359,261 9,866
285,0 6,3 43,301 4 1039 55,160 5 358,376 376,026 9,856
285,0 8,0 54,650 4 1312 69,618 6 682,689 468,961 9,798
285,0 10,0 67,819 4 1628 86,394 8177713 573,875 9,729
285,0 12,0 80,791 4 1939 102,919 9 606,548 674,144 9,661
285,0 125 84,003 4 2016 107,010 9 953,649 698,502 9,644
323,9 4,0 31,557 4 757 40,200 5143,165 317,577 11,311
323,9 50 39,323 4 944 50,093 6 369,425 393,296 11,276
3239 6,0 47,039 4 1129 59,923 7 572,467 467,581 11,241
3239 : 6,3 : 49,345 : 4 : 1184 : 62,859 : 7928,897 : 489,589 : 11,231
3239 7.0 54,707 4 1313 69,690 8 752,588 540,450 11,207
3239 : 8,0 : 62,325 : 4 : 1496 : 79,394 : 9910,081 : 611,922 : 11,172
3239 10,0 77412 4 1858 98,615 12 158,342 750,747 11,104
3239 12,0 : 92,303 : 4 : 2215 : 117,584 : 14 319,559 : 884,196 : 11,035
3239 125 95,995 4 2304 122,286 14 846,530 916,735 11,019
Perfis Ocos Quadrados
EN10219-3
Dimensoes Espessura Peso Tubos Peso Seccao I - Momento W - Momento i- Raio
¢ (mm) ¢ (Kg/m) : por Atado : por Atado i (cm?) : de Inércia : de Flexao : de Giragéo
; ; ; ¢ (Ka) ; : (cm¥) : Elastico i (cm)
f = (em?) =
15 15 0,590 360 1274 0,75 0,22 0,29 0,54
15 2,0 0,736 360 1590 0,94 0,25 - 0,51
16 15 0,637 1376 0,81 0,27 0,58
16 2,0 0,798 1724 1,02 0,31 0,56
18 15 0,732 1269 093 0,41 0,66
18 2,0 0,924 1289 1602 1,18 0,48 0,64



Perfis Ocos Quadrados
EN10219-3

Dimensdes : Espessura : Peso : Tubos : Peso : Secgdo :1-Momento : W-Momento : i-Raio
: (mm) : (Kg/m) : por Atado : por Atado : (em?) : de Inércia : de Flexdo : de Giragéo
: : : : (Kg) :  (cm¥) : Elastico : (cm)
: : : : (em’) :

19 15 0,779 225 1052 0,99 0,49 0,52 0,70
19 2,0 0,987 225 1332 1,26 0,58 0,61 0,68
20 15 0,826 225 1115 1,05 0,58 0,58 0,74
20 2,0 1,050 225 1418 134 0,69 0,69 0,72
22 15 0,920 196 1082 117 0,80 0,73 0,83
22 2,0 1175 196 1382 1,50 0,96 0,87 0,80
25 15 1,061 196 1248 135 122 0,97 0,95
25 2,0 1,364 196 1604 174 1,48 119 0,92
25 2,5 1,640 196 1929 2,08 1,69 135 0,80
25 3,0 1,890 196 2223 2,41 184 147 0,87
30 15 1,297 169 1315 1,65 2,20 1,46 115
30 2,0 1678 169 1701 2,14 2,72 181 113
30 2,5 2,032 169 2060 2,59 3,16 2,10 110
30 3,0 2,361 169 2394 3,01 3,50 2,34 1,08
35 15 1,532 121 1112 195 3,60 2,05 1,36
35 2,0 1,992 121 1446 2,54 4,51 2,58 133
35 3,0 2,832 121 2056 3,61 5,95 3,40 128
35 4,0 3,570 121 2592 4,55 6,93 3,96 123
40 15 1,768 121 1284 2,25 5,49 2,75 1,56
40 2,0 2,306 121 1674 2,94 6,94 3,47 1,54
40 2,5 2,817 121 2045 3,59 8,22 4,11 151
40 3,0 3,303 121 2398 4,21 9,32 4,66 1,49
40 4,0 4,198 64 1612 5,35 11,07 5,54 L44
40 50 4,990 64 1916 6,36 12,26 6,13 1,39
45 15 2,003 100 1202 2,55 7,96 3,54 177
45 2,0 2,620 100 1572 3,34 10,12 4,50 1,74
45 30 3,774 100 2264 4,81 13,78 6,12 1,69
45 4,0 4,826 64 1853 6,15 16,61 7,38 1,64
50 15 2,239 81 1088 2,85 11,07 4,43 197
50 2,0 2,934 81 1426 3,74 14,15 5,66 195
50 2,5 3,602 81 1751 4,58 16,94 6,78 1,92
50 3,0 4,245 81 2063 5,41 19,47 7,79 1,90
50 4,0 5,454 64 2094 6,95 23,74 9,49 185
50 50 6,560 49 1929 8,36 27,04 10,82 1,80
50 6,0 7,562 49 2223 9,63 29,45 11,78 175
60 15 2,710 64 1041 3,45 19,52 6,51 2,38
60 2,0 3,562 64 1368 4,54 25,14 8,38 2,35
60 2,5 4,387 64 1685 5,59 30,34 10,11 2,33

60 £30 {5187 {64 :1992 : 6,61 : 3513 ‘1171 1231



Perfis Ocos Quadrados

EN 10219 -3

Dimensoes

Espessura
: (mm)

Peso
 (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Seccgao
i em?)

I - Momento . W - Momento
: de Inércia
- (em®)

i- Raio
: de Giragédo
i (em)

60

60

60

60

60

70

70

70

70

70

70

70

70

70

76

80

80

80

80

80

80

80

80

90

90

90

90

90

90

92

100

100

100

100

100

100

100

100

100

4,0
50
6,0
6,3
8,0
15
2,0
2,5
3,0
4,0
6,0
6,3
8,0
3,0
3,0
50
6,0
6,3
8,0
30
50
6,0
6,3
8,0
2,0
3,0
4,0
6,0
6,3

£ 70

6,710
8,130
9,446
9,553
11,337
3,181
4,190
5172
6,129
7,966
9,700
11,330
11,531
13,849
6,695
3,652
4,818
7071
9,222
11,270
13,214
13,510
16,361
8,013
10,478
12,840
15,098
15,488
18,873
10,729
6,074
8,955
10,358
11,734
13,085
14,410
16,982
17,466

119121

(16

21691
%1756
%1700
21720
%1088
%935
%1232
%1521
%1802
%2342
%1455
%1700
%1730
%1330
%1446
%789
%1041
%1527
%1992
%1691
%1982
%2027
%1472
%1442
;1886
%1926
% 1812
%1859
%1699
% 2317
%911
%1343
%1554
§ 1760
%1570
% 1729
% 2038
%2096

: 1836

21036
%1203
21217
%14A4
%405
%534
%659
2281
%1015
%1236
%1443
%14ﬁ9
%1164
%853

{ 4,65

11,75
14,36
16,83
17,21
20,84
10,21
13,35
16,36
19,23
19,73
24,04
13,67
774

11,41
13,19
14,95
16,67
18,36
21,63
22,25

: 24,36

43,55
50,49
56,07
54,41
58,57
31,46
40,73
49,41
57,53
72,12
84,63
9517
93,77
104,11
74,69
47,48
61,70
87,84
111,04
131,44
149,18
148,51
168,38
127,28
161,92
192,93
220,48
221,13
254,59
173,67
123,01
177,05
202,28
226,35
249,29
271,10
311,47
314,17

: 337,04

201
2,79
276

{274

3,18
3,17
312
3,07
3,03

{298

3,56
3,99
3,94
3,92
3,89
3,87
3,84
3,79
3,76

1372



Perfis Ocos Quadrados

EN 10219 -3

Dimensoes

Espessura
 (mm)

Peso
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
 (Kg)

Secgao
“(cm?)

- 1-Momento
: de Inércia
- (om?)

: W - Momento
: de Flexdo

: Elastico

: (cm?)

i - Raio
: de Giragéo
i (em)

100

100

110

110

110

110

110

110

110

110

110

110

120

120

120

120

120

120

120

120

120

120

120

120

125

125

125

125

125

125

125

125

125

125

130

130

130

130

130

£80

30
35
4,5
50
6,0
6,3
7,0
8,0
10,0
30
4,0
50
6,0
6,3
7,0

{80

12,5
30
35
45
50
6,0
6,3
7,0

i80

3,0
4,0

:50

§2L385
%25555
%9397
§1L457
%12990
%14A98
%1&980
%18866
%19A44
§2L319
%23397
%28]05
%10339
%12556
%14246
%15911
%11550
%20750
§2L422
223517
gzsAog
§3L845
%35843
% 36,929
§1L310
213105
%14374
%16517
%1&335
%21592
% 22,411
%24616
%21665
% 33,415
§1L781
%13555
%15502
%11324

£19,120

;15
15
20
20
20
20
16
16
20
20
20
12
12

12

20
20
20
20
16
12
20
20

20

%1925
%2301
%1188
21375
%1559
%1740
%1918
%2264
52333
%2047
%2294
§2756
%1301
%1507
§l710
%1909
%2106
%2490
% 2571
51693
%1901
%2293
§1290
% 1329
%1357
g 1573
% 1785
%1994
%2200
%2603
%2689
%2363
%2656
%2406
% 1414
%1639
21860
% 2079

: 2294

2724
32,57
12,61
14,59
16,55
18,47
20,36
24,03
24,77
2716
30,44
36,57
13,81
15,99
18,15
20,27
22,36
26,43
27,29
29,96
33,64
40,57
45,66
47,04
14,41
16,69
18,95
21,17
23,36
27,63
28,55
31,36
35,24
42,57
15,01
17,39
19,75
22,07

: 24,36

365,94
411,08
238,34
272,85
305,94
337,63
367,95
424,57
430,14
463,15
505,64
574,80
312,35
358,17
402,28
444,70
485,47
562,16
571,55
617,26
676,88
776,81
805,70
817,01
354,50
406,80
457,23
505,83
552,62
640,89
652,59
705,69
775,32
893,42
400,28
459,64
516,97
572,31

: 625,68

73,19
82,22
43,33
49,61
55,62
61,39
66,90
7719
78,21
84,21
91,93
104,51
52,06
59,69
67,05
74,12
80,91
93,69
95,26
102,88
112,81
129,47
134,28
136,17
56,72
65,09
73,16
80,93
88,42
102,54
104,41
11291
124,05
142,95
61,58
70,71
79,53
88,05

: 96,26

3,67
3,55
4,32
4,30
4,28

{425

4,08
3,96
4,76
4,73
4,71
4,68
4,66
4,61
4,54
4,49
4,38
4,20
417
4,96
4,94
4,91
4,89
4,86
4,82
4,78
4,74
4,69

{458

i 5,09

{507



Perfis Ocos Quadrados

EN 10219 -3

Dimensoes

Espessura
: (mm)

Peso
 (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Seccgao
i em?)

- 1-Momento
: de Inércia
- (em)

: W - Momento

i- Raio
: de Giragédo
i (em)

130

130

130

130

130

130

130

140

140

140

140

140

140

140

140

140

140

140

140

150

150

150

150

150

150

150

150

150

150

150

150

160

160

160

160

160

160

160

160

6,0
6,3
8,0
10,0
12,0
12,5
3,0
35
4,0
50
6,0
6,3
70

{80

12,5
3.0
35
4,5
50
6,0
6,3
8,0

{100

4,0
6,0
6,3

£ 70

22,634
23,401
25,715
28,921
34,985
39,611
40,854
12,723
14,754
16,758
18,737
20,690
24,518
25,379
27913
31,433
38,125
43,379
44,779
13,665
15,853
18,014
20,150
22,260
26,402
27,357
30,111
33,945
41,265
47,147
48,704
14,607
16,952
19,270
21,563
23,830
28,286
29,335

© 32,309

12

f12

;2716
%2808
%2469
§2776
%2519
§2852
%2941
%1527
§1770
%1609
%1799
§1986
%2354
%2436
22010
%2263
% 2745
%2342
%2418
§1312
% 1522
% 1729
§1934
% 2137
%2535
%2628
% 2168
%2444
% 2228
%2546
%2830
%1052
% 1221
§1387
%1553
% 1716
% 2037
% 2112

: 2326

28,83
29,81
32,76
36,84
44,57
50,46
52,04
16,21

18,79
21,35
23,87
26,36
31,23
32,33
35,56
40,04
48,57
55,26
57,04
17,41

20,19
22,95
25,67
28,36
33,63
34,85
38,36
43,24
52,57
60,06
62,04
18,61
21,59
24,55
27,47
30,36
36,03
37,37

{4116

726,64
740,94
802,17
882,85
1021,10
107524
1093,42
503,34
578,66
651,62
722,24
790,56
920,43
940,82
1020,68
1126,77
1311,67
1398,33
142523
622,73
716,64
807,82
896,30
982,12
1145,91
1173,71
1275,59
1411,83
1652,53
1779,77
1817,44
759,64
874,97
987,17
1096,29
1202,36
1405,48
144213

: 1569,69

: 196,21

5,02
4,99
4,90
4,79
4,62

{ 4,58

539
5,36
5,30
5,20
5,03
5,00
5,98

{596

5,44
5,41
6,39
6,37

{ 6,34



Perfis Ocos Quadrados

EN 10219 -3

Dimensoes

Espessura
 (mm)

Peso
 (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Secgao
“(cm?)

- 1-Momento
: de Inércia
- (om?)

: W - Momento
: de Flexdo

: Elastico

: (cm?)

i - Raio
: de Giragédo
i (em)

160

160

160

160

175

175

175

175

175

175

175

175

175

175

175

175

180

180

180

180

180

180

180

180

180

180

180

180

200

200

200

200

200

200

200

200

200

200

220

£80

3,0
4,0
50
6,0
6,3
70
8,0

{100

3.0
35
4,5
50
6,0
6,3

{80

45
{50
{60

63

36,457
44,405
50,915
52,629
16,020
18,600
21,154
23,682
26,185
31,112
32,302
35,606
40,225
49,115
56,567
58,617
16,491
19,150
21,782
24,389
26,970
32,054
33,292
36,705
41,481
50,685
58,451
60,479
24,294
27,215
30,110
35,822
37,248
41,101
46,505
56,965
65,987
68,329

: 26,806

i12

%12
12
12
12

P12

»
12
12
12

12

%2625
%2398
%2749
22842
%1153
§1339
%1523
%1705
§1885
%2240
%2326
§1923
%2172
%2652
22036
%2107
%1187
%1379
%1568
%1756
%1942
%2308
%2397
%1982
%2240
22737
%2104
% 2177
% 1312
%1470
%1828
%1934
% 2011
g 2219
% 2511
%2051
%2376
%2460

: 1448

24&44
%5557
%6486
%6104
%20A1
52369
%2695
%3047
53336
%3&63
§4L15
54536
§5L24
%6257
§7zoe
%7454
§2L01
%2439
%2175
§3Lo7
%3435
%4033
%4241
%46]6
%5284
26457
%7446
%7204
%3035
%3437
%3836
%4553
%4145
55236
%5924
%7257
%8406
;8104

: 34,15

1741,23
2047,67
2224,36
2275,04
1000,48
1153,68
130312
1448,83
1590,86
1864,03
1916,90
2090,47
2325,48
2750,91
3020,15
3095,00
1090,83
1258,28
142174
1581,26
1736,87
2036,52
2095,65
2286,70
2545,86
3016,80
332219
3406,43
1968,13
2191,54
2410,09
2832,75
2921,53
3194,10
3566,25
4251,06
4730,22
4859,42

: 263914

217,65
255,96
278,05
284,38
114,34
131,85
148,93
165,58
181,81
213,03
219,07
238,91
265,77
314,39
345,16
353,71
121,20
139,81
157,97
175,70
192,99
226,28
232,85
254,08
282,87
335,20
369,13
378,49
196,81
219,15
241,01
283,27
292,15
319,41
356,63
42511
473,02
485,94

: 239,92

7,00
6,98
6,95
6,93
6,91
6,86
6,83
6,79
6,74

i 6,63

6,68
6,65
797
7,93
7,88

{781



Perfis Ocos Quadrados

EN 10219 -3

Dimensoes

Espessura
: (mm)

Peso
 (Kg/m)

Tubos

: por Atado

: Peso

: por Atado
i (Kg)

Seccgao
i em?)

: 1-Momento
: de Inércia
- (emf)

: W - Momento

. i - Raio

: de Giragédo
i (em)

220

220

220

220

220

220

220

220

250

250

250

250

250

250

250

250

260

260

260

260

260

260

260

4,5
50
6,0
6,3
8,0
10,0
12,0
12,5
50
6,0
6,3
7.0

i80

{50
i6,0

(63

30,041
33,250
39,590
41,204
51,529
63,245
73,523
76,179
37,960
45,242
47,139
52,091
59,065
72,665
84,827
87,954
39,530
47,126
49,117
61,577
75,805
88,595

91,879

f1622

i1796

i 2138

i 2225

i 2783

{2077

i 2647

{2742

i 1367

{1629

i 1697

{1875

i 2126

i 2616

i 2036

2111

i1423

i 1697

i 1768

{2217

i 2729

i 2126

£ 2205

38,27
42,36
50,43
52,49
65,64
80,57
93,66
97,04
48,36
57,63
60,05
66,36
75,24
92,57
108,06
112,04
50,36
60,03
62,57
78,44
96,57
112,86

: 117,04

£ 204155

: 3238,02

{ 3813,36

§3939,93

{ 4828,01

{ 5782,46

{ 6486,85

: 6673,98

{ 4805,01

{ 5672,00

{ 5872,62

{ 6442,58

£ 7229,20

i 8706,67

{ 9859,42

£10161,31

£ 5422,03

| 6404,54

| 6634,95

: 8178,02

| 9864,65

£ 11199,50

{ 11547,88

: 888,30

f877

(874

{870

{952

{1038

{1033

£10,30

f1021

{1011

Perfis Ocos Rectangulares

EN10219-3

Dimensoes

Espessura
- (mm)

Massa
: Linear
- (Kg/m)

: Tubos
: por Atado

Peso
: por Atado
- (Kg)

Seccao

S em?)

Ixx
- (em?)

Wyy
S em?)

Eivv
: (em)

20 ix:
20 X
20 X
20 : X :
25 X
25 X

25 ix:

10

10

15

15

10

10

13

1 1,50
2,00

150

£ 0,590
0736
0,708
0,893
0,708
0,893

£0,779

£ 300
300
234

.234
250
250

£ 209

£ 1062,00
1324,80
994,03
1253,77
1062,00
133950

£ 976,87

10,75

0,94

0,90

114

£ 0,99

10,325
0,367
0,454

.0529
0,595
0,688

£0,719

0,367
0,454
: 0,529
0,476
0,550

£ 0,575

0,626
0,710
: 0,682
0,812
0,778

£ 0,851

0,105
0,116
0,288
0,333
0133
0,149

0,252

0,211
0,232
0,384
0,444
0,265
0,298

0,388

0,374
0,352
0,565
0,541
0,384
0,362

0,504



Perfis Ocos Rectangulares

EN 10219 -3
Dimensdes Espessura Massa Tubos Peso § Secgao Ixx Wxx ixx I Wyy iyy
: (mm) : Linear : por Atado : por Atado  (cm?)  (cm?) : (cmd)  (cm)  (cm¥)  (cmd) : (cm)
: - (Kg/m) : : (Kg) : : : : : :
25 X 13 2,00 0,987 209 123770 126 0,847 0,678 0,821 0,292 0,449 0,482
25 X 15 1,50 0,826 209 1035,80 1,05 0,802 0,642 0,873 0,356 0,475 0,582
25 X 15 : 2,00 1,050 209 1316,70 134 0,953 0,763 0,844 0,418 0,558 0,559
25 X 20 150 0,944 180 1019,52 1,20 1,008 0,807 0,916 0,711 0,711 0,769
25 X 20 1200 1,207 180 1303,56 1,54 1,218 0,975 0,890 0,855 0,855 0,746
30 X 10 150 0,826 225 111510 1,05 0,976 0,651 0,963 0,160 0,320 0,390
30 X 10 200 1,050 225 1417,50 134 1151 0,768 0,928 0,182 0,363 0,368
30 X 15 150 0,944 200 1132,80 1,20 1281 0,854 1,032 0,425 0,567 0,595
30 X 15 200 1,207 200 1448,40 1,54 1,544 1,029 1,002 0,503 0,671 0,572
30 X 20 1,50 1,061 180 1145,88 135 1,586 1,057 1,083 0,840 0,840 0,788
30 X 20 2,00 1,364 180 147312 174 1,937 1,291 1,056 1,017 1,017 0,765
30 X 20 3,0 1,890 180 2041,20 2,41 2,406 1,604 1,000 1,247 1,247 0,720
30 X 25 : 150 1179 168 1188,43 150 1891 1,261 1122 1,424 1139 0,974
30 X 25 200 1,521 168 153317 1,94 2,329 1,553 1,097 1,749 1,399 0,850
32 X 13 150 0,944 200 1132,80 1,20 1,374 0,859 1,089 0,322 0,495 0,517
32 X 13 200 1,207 200 1448,40 1,54 1,652 1,033 1,037 0,378 0,581 0,496
35 X 10 1,50 0,944 203 1149,79 1,20 1,490 0,851 1113 0187 0,375 0,395
35 X 10 200 1,207 203 147013 1,54 1,782 1,018 1,077 0,214 0,428 0,373
35 X 15 150 1,061 207 1317,76 1,35 1911 1,092 1,189 0,494 0,658 0,604
35 X 15 200 1,364 207 1694,09 174 2,327 1,330 1157 0,589 0,785 0,582
35 X 20 1150 1179 160 1131,84 1,50 2,332 1,333 1,246 0,969 0,969 0,803
35 X 20 200 1521 160 1460,16 1,94 2,872 1,641 1,218 1,180 1,180 0,781
35 X 25 1150 1,297 162 1260,68 1,65 2,753 1573 1,291 1631 1,305 0,994
35 X 25 12,00 1678 162 1631,02 2,14 3,417 1,953 1,265 2,014 1611 0971
35 X 25 30 2,361 168 2379,89 3,01 4,408 2,519 1,210 2,571 2,057 0,925
40 X 10 1,50 1,061 196 124774 135 2,153 1077 1,262 0,215 0,430 0,399
40 X 10 200 1,364 196 1604,06 174 2,604 1,302 1,224 0,247 0,494 0,377
40 X 15 150 1179 176 1245,02 150 2,710 1,355 1,343 0,562 0,750 0,612
40 X 15 200 1,521 176 1606,18 194 3,327 1,663 1311 0,674 0,898 0,590
40 X 20 1150 1,297 162 1260,68 165 3,266 1,633 1,406 1,097 1,097 0,815
40 X 20 20 1,678 162 1631,02 2,14 4,050 2,025 1377 1,343 1,343 0,793
40 X 20 25 2,032 162 1975,10 2,59 4,694 2,347 1,347 1,537 1,537 0,770
40 X 20 :30 2,361 162 2294,89 3,01 5,208 2,604 1,316 1,685 1,685 0,748
40 X 25 150 1,415 135 1146,15 1,80 3,822 1911 1,456 1,839 1,471 1,010
40 X 25 2,00 1,835 135 1486,35 2,34 4,772 2,386 1,429 2,279 1,823 0,988
40 X 25 30 2,597 135 2103,57 3,31 6,237 3,118 1,373 2,937 2,349 0,942
40 X 27 1,50 1,462 130 1140,36 1,86 4,044 2,022 1474 2,197 1,628 1,086
40 X 27 12,00 1,897 130 1479,66 2,42 5,061 2,531 1,447 2,734 2,025 1,064
40 X 27 30 2,601 130 2098,98 3,43 6,648 3,324 1,393 3,551 2,630 1,018




Perfis Ocos Rectangulares

EN10219-3
Dimensdes Espessura Massa Tubos Peso Secgao Ixx Wxx lyy Wyy iyy
 (mm) : Linear : por Atado : por Atado  (cm?) i (cm?)  (cmd)  (cm¥) i (cmd) : (cm)
: C(Kg/m) " (Kg) : : : : :
40 X 30 1,50 1,532 130 1194,96 195 4,378 2,189 1,498 2,806 1,870 1199
40 X 30 2,00 1,992 130 1553,76 2,54 5,495 2,747 1,472 3,507 2,338 1176
40 X 30 3,0 2,832 130 2208,96 3,61 7,266 3,633 1,419 4,602 3,068 1129
40 X 30 4,0 3,570 130 2784,60 4,55 8,472 4,236 1,365 5,330 3,553 1,083
45 X 10 1,50 1179 162 1145,99 1,50 2,986 1,327 1,410 0,242 0,484 0,402
45 X 10 2,00 1521 162 1478,41 1,94 3,644 1,619 1372 0,280 0,559 0,380
45 X 15 1,50 1,297 147 1143,95 1,65 3,696 1,643 1,496 0,631 0,841 0,618
45 X 15 2,00 1,678 147 1480,00 2,14 4,569 2,031 1,462 0,759 1,012 0,596
45 X 20 1,50 1,415 144 1222,56 1,80 4,406 1,958 1,564 1,226 1,226 0,825
45 X 20 2,00 1,835 144 1585,44 2,34 5,494 2,442 1,533 1,505 1,505 0,803
45 X 20 3,0 2,597 144 224381 331 7154 3,179 1,470 1,904 1,904 0,759
45 X 25 15 1,532 126 1158,19 1,95 5,116 2,274 1,619 2,046 1,637 1,024
45 X 25 2,0 1,992 126 1505,95 2,54 6,419 2,853 1,591 2,544 2,035 1,001
45 X 25 3,0 2,832 126 2140,99 3,61 8,479 3,768 1,533 3,302 2,642 0,957
45 X 30 30 3,068 5128 52356,22 391 9,804 4,357 31,584 5,151 3,434 1,148
45 X 35 1,50 1,768 120 1272,96 2,25 6,535 2,905 1,704 4,438 2,536 1,404
45 X 35 2,00 2,306 120 1660,32 2,94 8,270 3,675 1,678 5,598 3,199 1381
45 X 35 30 3,303 3120 52378,16 421 511,129 4,946 51,626 7,489 4279 1,334
45 X 35 4,0 4,198 108 2720,30 535 13,238 5,884 1,573 8,859 5,063 1,287
50 X 10 150 1,297 144 1120,61 165 4,006 1,603 1,557 0,270 0,539 0,404
50 X 10 200 1678 144 1449,79 214 4,926 1970 1,518 0,312 0,624 0,382
50 X 14 1,50 1,391 132 1101,67 177 4,712 1,885 1,631 0,596 0,851 0,580
50 X 14 2,00 1,803 132 142798 2,30 5,848 2,339 1,596 0,715 1,022 0,558
50 X 15 :150 1,415 132 1120,68 1,80 4,889 1,956 1,647 0,699 0,933 0,623
50 X 15 2,00 1,835 132 1453,32 2,34 6,078 2,431 1613 0,844 1126 0,601
50 X 20 150 1,532 126 115819 195 5771 2,308 1,719 1,354 1,354 0,833
50 X 20 200 1,992 126 1505,95 2,54 7,231 2,892 1,688 1,668 1,668 0,811
50 X 20 3,0 2,832 126 2140,99 3,61 9,513 3,805 1624 2123 2123 0,767
50 x 25 150 1,650 128 1267,20 2,10 6,654 2,661 1,779 2,254 1,803 1,035
50 X 25 2,00 2,149 128 1650,43 2,74 8,384 3,353 1,750 2,809 2,247 1,013
50 X 25 3,0 3,068 128 2356,22 391 11172 4,469 1691 3,667 2,934 0,969
50 X 25 4,00 3,884 128 298291 4,95 13,129 5,252 1,629 4,228 3,383 0,924
50 X 27 1,50 1,697 128 1303,30 2,16 7,006 2,803 1,800 2,686 1,989 1115
50 X 27 2,00 2,211 128 1698,05 2,82 8,845 3,538 1772 3,360 2,489 1,092
50 X 27 3,00 3162 120 2276,64 4,03 11,836 4,734 1714 4,420 3274 1,047
50 X 27 4,00 4,010 120 288720 511 13,978 5,591 1,654 5137 3,805 1,003
50 X 30 150 1,768 120 1272,96 2,25 7,536 3,014 1,829 3,415 2,277 1231
50 X 30 20 2,306 120 1660,32 2,94 9,536 3,815 1,802 4,293 2,862 1,209
50 X 30 2,5 2,817 120 2028,24 3,59 11,298 4,519 1774 5,052 3,368 1186




Perfis Ocos Rectangulares

EN 10219 -3
Dimensdes Espessura Massa Tubos Peso Secgao Ixx Wxx ixx lyy Wyy iyy
 (mm) : Linear : por Atado : por Atado  (cm?)  (cm?)  (cmd)  (cm)  (cm¥) i (cmd) i (cm)
: C(Kg/m) " (Kg) : : : : : : :
50 X 30 30 3,303 120 2378,16 4,21 12,831 5132 1,746 5,700 3,800 1,164
50 X 30 4,0 4,198 108 2720,30 535 15,251 6,100 1,689 6,693 4,462 1119
50 X 30 50 4,990 108 3233,52 6,36 16,871 6,748 1,629 7,325 4,884 1,074
50 X 35 15 1,886 108 122213 2,40 8,418 3,367 1,872 4,859 2,776 1,422
50 X 35 2,0 2,463 108 1596,02 314 10,689 4,276 1,846 6,143 3,510 1,399
50 X 35 3,0 3,539 108 229327 4,51 14,490 5,796 1,793 8,259 4,719 1,354
50 X 40 15 2,003 99 1189,78 2,55 9,301 3,720 1,909 6,602 3,301 1,608
50 X 40 2,0 2,620 99 1556,28 3,34 11,842 4,737 1,884 8,386 4,193 1,585
50 X 40 3,0 3,774 99 2241,76 4,81 16,149 6,460 1,833 11,382 5,691 1,539
50 X 40 140 4,826 88 2548,13 6,15 19,493 7,797 1,781 13,677 6,839 1,492
55 X 35 150 2,003 96 1153,73 2,55 10,601 3,855 2,038 5,280 3,017 1,438
55 X 35 2,00 2,620 96 1508,12 334 13,500 4,909 2,011 6,688 3,822 1,416
55 X 35 3,00 3,774 96 2173,82 4,81 18,414 6,696 1,957 9,029 5160 1,370
55 X 35 4,00 4,826 96 2779,78 6,15 22,224 8,081 1,901 10,792 6,167 1,325
55 X 45 11,50 2,239 99 1329,97 2,85 12,749 4,636 2,114 9,375 4,167 1,813
55 X 45 12,00 2,934 99 1742,80 374 16,311 5931 2,089 11,970 5320 1,790
55 X 45 3,00 4,245 99 2521,53 541 22,475 8173 2,039 16,430 7,302 1,743
55 X 45 4,00 5,454 63 2061,61 6,95 27,437 9,977 1,987 19,984 8,882 1,696
60 X 10 150 1,532 100 919,20 1,95 6,685 2,228 1,851 0,324 0,649 0,408
60 X 10 2,00 1,992 100 1195,20 2,54 8,316 2,772 1810 0,378 0,755 0,386
60 X 15 1,50 1,650 100 990,00 2,10 7,969 2,656 1,947 0,837 1116 0,631
60 X 15 2,00 2,149 100 1289,40 2,74 9,998 3,333 1911 1,014 1,353 0,609
60 :ix: 15 3,00 3,068 100 1840,80 391 13,184 4,395 1,837 1,250 1,666 0,566
60 X 20 . 1,50 1,768 108 1145,66 2,25 9,253 3,084 2,027 1,612 1612 0,846
60 X 20 200 2,306 108 1494,29 2,94 11,681 3,894 1,994 1,993 1,993 0,824
60 X 20 30 3,303 108 2140,34 4,21 15,623 5,208 1,927 2,561 2,561 0,780
60 X 25 150 1,886 105 1188,18 2,40 10,536 3,512 2,094 2,668 2,135 1,054
60 X 25 2,00 2,463 105 1551,69 3,14 13,364 4,455 2,064 3,340 2,672 1,032
60 X 25 30 3,539 105 2229,57 4,51 18,062 6,021 2,002 4,398 3,518 0,988
60 X 30 1,50 2,003 98 117776 2,55 11,820 3,940 2152 4,025 2,683 1,256
60 X 30 2,00 2,620 98 1540,56 3,34 15,046 5,015 2,123 5,078 3,385 1,234
60 X 30 30 3,774 98 221911 4,81 20,501 6,834 2,085 6,798 4,532 1,189
60 X 30 4,0 4,826 88 2548,13 6,15 24,703 8,234 2,005 8,055 5370 1,145
60 X 40 1150 2,239 88 1182,19 2,85 14,387 4,796 2,246 7,715 3,857 1,645
60 X 40 2,0 2,934 88 154915 3,74 18,412 6,137 2,220 9,831 4,915 1,622
60 X 40 2,5 3,602 88 1901,86 4,59 22,071 7,357 2,193 11,736 5,868 1,599
60 X 40 30 4,245 88 2241,36 541 25,379 8,460 2,166 13,440 6,720 1,576
60 X 40 4,0 5,454 54 1767,10 6,95 30,986 10,329 2112 16,280 8,140 1,531
60 X 40 50 6,560 48 1889,28 8,36 35,328 11,776 2,056 18,426 9,213 1,485




Perfis Ocos Rectangulares

EN 10219 -3

Dimensdes

Espessura
¢ (mm)

Massa
: Linear
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Secgao
i (em?)

Ixx
:emf)

: (em?®)

EVVyy
i (em?)

Eivv
i (em)

60 x
60 x
60 x

60 ix!i

70 x
70 x
70 x
70 x
70 x
70 x
70 x
70 x
70 x
70 x
70 x
70 x
70 x
70 x
70 x

70 ixi

70 x
70 x
70 x
70 x
70 x
70 x
70 x
70 x
70 x
80 x
80 x
80 x
80 x
80 x
80 x

80 ix:

40

50

50

50

50

20

20

20

30

30

30

30

35

40

40

40

40

40

40

50

50

50

50

50

50

50

50

60

60

60

60

20

20

20

25

30

30

30

6,0
150
2,00
3,0
0
50
1,50
2,00

{30

130
{40

{50

50
6,0
15
2,0
2
3,0
4,0
50
6,0
8,0
15
2,0
3.0
0
15
2,0
3,0
3.0
15
2,0

130

§z562
32474
33248
54716
Esusz
36191
32003
32620
33774
32239
32934
34245
35454
36852
32474
53248
34716
faoaz
31345
38504
32710
33562
34387
55187
36710
§8l30
§9A46
§1L337
32945
53876
35558
31338
32239
32934
34245
§4A81
32474
53248

{4716

P
P
372
P
348
598
398
398
M
584
o
354
340
372
P
372
%42
342
563
363
563
P
335
535
P
335
P
%54
354
P

68

‘72
‘72

)

2177,86
1068,77
140314
1358,21
1751,62
1783,01
1177,76
1540,56
2219,11
1128,46
1478,74
2139,48
1767,10
1668,48
1068,77
140314
2037,31
1970,57
1850,94
2143,01
1024,38
1346,44
1658,29
1089,27
1409,10
1707,30
1983,66
2380,77
954,18
1255,82
1833,19
237751
913,51
1197,07
1731,96
1828,25
1068,77
140314

:2037,31

9,63
3,15
414
6,01
7,75

1789

3,74
5,41
6,95
8,86
315
4,14

i 6,01

31033
5345
§454
5559
EBﬁl
%855
51036
31203
§1444

1375

5,41
571
315
4,14

6,01

38,497
16,954
21,777
30,257
37,268
33,937
13,860
17,599
23,837
17,380
22,225
30,575
37,230
47,588
20,900
26,850
37,313
45,952
52,879
58,201
24,420
31,475
38,014
44,051
54,675
63,463
70,525
73,183
27,939
36,101
50,789
63,398
19,744
25,186
34,455
38,904
24,366
31,272

$ 43,353

12,832
5,651
7,259
10,086
12,423
10,689
3,960
5,028
6,810
4,966
6,350
8,736
10,637
13,596
5971
7671
10,661
13,129
15,108
16,629
6,977
8,993
10,861
12,586
15,621
18,132
20,150
20,909
7,983
10,314
14,611
18,114
4,936
6,297
8,614
9,726
6,092
7,818

110,838

1,999
2,319
2,294
2,244
2,193
2,074
2,330
2,297
2,227
2,469
2,439
2,378
2,315
2,318
2,575
2,548
2,492
2,435
2,377
2,318
2,660
2,634
2,608
2,582
2,529
2,475
2,421
2,251
2,729
2,704
2,654
2,604
2,631
2,596
2,524
2,611
2,780
2,749

£2,686

19,948
12,830
16,452
22,785
27979
10,972
1,869
2,318
2,999
4,635
5,863
7,896
9,418
15,447
8,827
11,276
15,498
18,883
21,509
23,452
14,595
18,758
22,590
26,103
32,221
37,204
41,142
42,868
22,089
28,508
40,013
49,834
2,126
2,644
3,437
5,859
5,245
6,649

8,994

9,974
5132
6,581
9,114
11,1981
6,900
1,869
2,319
2,999
3,090
3,909
5,264
6,279
8,827
4,413
5,638
7,749
9,441
10,755
11,726
5838
7,503
9,036
10,441
12,888
14,882
16,457
17,147
7,363
9,503
13,338
16,611
2,126
2,644
3,437
4,687
3,496
4,432

5,996

1,439
2,018
1,994
1,947
1,800
1,180
0,856
0,834
0,790
1,275
1,253
1,208
1164
1321
1673
1,651
1,606
1,561
1,516
1471
2,056
2,033
2,010
1,987
1,942
1,895
1,849
1723
2,426
2,403
2,356
2,309
0,863
0,841
0,797
1,013
1,290
1,268

1,224



Perfis Ocos Rectangulares

EN10219-3
Dimensdes Espessura Massa Tubos Peso Seccgao Ixx Wxx ixx lyy Wyy iyy
: (mm) : Linear : por Atado : por Atado : (cm?) : (cm*) : (cmd) : (cm) ¢ (cm*) ¢ (em?) ¢ (cm)
: (Kg/m) : (Kg) : 1 r z i :
80 X 30 4,0 6,082 50 1824,60 7,75 53,230 13,308 2,621 10,781 7,187 1,180
80 X 40 15 2,710 72 1170,72 3,45 28,988 7,247 2,898 9,939 4,970 1,697
80 b3 40 2,0 3,562 72 1538,78 4,54 37,357 9,339 2,869 12,722 6,361 1,675
80 X 40 2,5 4,387 72 1895,18 5,59 45,106 11,276 2,841 15,257 7,628 1,652
80 X 40 3,0 5,187 72 2240,78 6,61 52,251 13,063 2,812 17,556 8,778 1,630
80 X 40 4,0 6,710 50 2013,00 855 64,793 16,198 2,753 21,485 10,743 1,585
80 X 40 50 8,130 35 1707,30 10,36 75,108 18,777 2,693 24,593 12,296 1,541
80 X 40 6,0 9,446 35 1983,66 12,03 83,321 20,830 2,631 26,956 13,478 1,497
80 X 40 8,0 11,337 35 2380,77 14,44 85,092 21,273 2,427 27,663 13,832 1,384
80 X 50 15 2,945 60 1060,20 3,75 33,611 8,403 2,993 16,360 6,544 2,088
80 X 50 2,0 3,876 60 1395,36 4,94 43,442 10,861 2,966 21,063 8,425 2,066
80 ixi 50 30 5,658 60 2036,88 . 721 61,149 15,287 2,913 29,421 11,768 2,020
80 X 50 4,0 7,338 42 1849,18 9,35 76,355 19,089 2,858 36,464 14,586 1,975
80 X 50 50 8,915 16 855,84 i 11,36 89,192 22,298 2,803 42,288 16,915 1,930
80 X 50 6,0 10,388 16 997,25 13,23 99,785 24,946 2,746 46,986 18,795 1,884
80 X 60 15 3,181 42 801,61 4,05 38,233 9,658 3,072 24,656 8,219 2,467
80 X 60 2,0 4,190 42 1055,88 534 49,528 12,382 3,046 31,873 10,624 2,444
80 X 60 2,5 5172 42 1303,34 6,59 60,126 15,032 3,021 38,613 12,871 2,421
80 X 60 3,0 6,129 42 1544,51 7,81 70,047 17,512 2,995 44,891 14,964 2,398
80 X 60 4,0 7,966 42 2007,43 10,15 87,918 21,980 2,943 56,116 18,705 2,352
80 X 60 50 9,700 30 1746,00 12,36 103,275 25,819 2,891 65,661 21,887 2,305
80 X 60 6,0 11,330 24 1631,52 14,43 116,249 29,062 2,838 73,633 24,544 2,259
80 X 60 8,0 13,849 24 1994,26 17,64 126,734 31,684 2,680 80,378 26,793 2,134
90 X 30 3,0 5,187 55 1711,71 6,61 59,135 13,141 2,991 10,092 6,728 1,236
90 X 30 4,0 6,710 45 1811,70 8,55 73,105 16,245 2,924 12,143 8,096 1192
90 X 40 15 2,945 50 883,50 3,75 38,803 8,623 3,216 11,051 5,526 1,716
90 X 40 2,0 3,876 50 1162,80 4,94 50,132 11,141 3,187 14,167 7,083 1,694
90 X 40 3,0 5,658 50 1697,40 721 70,493 15,665 3,127 19,614 9,807 1,650
90 X 40 4,0 7,338 50 2201,40 9,35 87,907 19,535 3,067 24,088 12,044 1,605
90 X 50 15 3,181 45 858,87 4,05 44,678 9,928 3,321 18,124 7,250 2,115
90 X 50 2,0 4,190 45 1131,30 5,34 57,878 12,862 3,293 23,368 9,347 2,092
90 X 50 2,5 5172 45 1396,44 6,59 70,262 15,614 3,266 28,236 11,294 2,070
90 X 50 3,0 6,129 45 1654,83 i 781 81,851 18,189 3,238 32,739 13,096 2,048
90 X 50 4,0 7,966 40 1911,84 10,15 102,710 22,824 3,181 40,707 16,283 2,003
90 X 50 50 9,700 40 2328,00 12,36 120,600 26,800 3124 47,371 18,948 1,958
90 X 50 6,0 11,330 35 2379,30 14,43 135,661 30,147 3,066 52,830 21,132 1,913
90 X 50 6,3 11,631 35 242151 14,69 132,694 29,488 3,006 52,129 20,852 1,884
90 X 50 8,0 13,849 35 2908,29 17,64 146,665 32,592 2,883 57,151 22,860 1,800
95 X 25 15 2,710 60 975,60 3,45 34,569 7278 3,164 4,120 3,296 1,092




Perfis Ocos Rectangulares

EN 10219 -3

Dimensdes

Espessura
¢ (mm)

Massa
: Linear
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Secgao
i (om?)

Ixx
- (om?)

- (em?®)

Cixx
cm)

Elvv
:emf)

E“Wv
i (em?)

Eiyv
i (em)

95 x
95 x
100§x§
100§x§
lOOx
100§x§
lOOx
100§x§
100§x§
100§x§
100§x§
100§x§
100x
100§x§
100§x§
100x
100§x§
100x
100§x§
100§x§
100x
100§x§
100§x§
100§x§
100§x§
100x
100§x§
100§x§
100§x§
100x
100§x§
100§x§
lOOx
100§x§
100§x§
100§x§
100§x§
100x

100 x

25

25

20

20

20

30

30

30

30

40

40

40

40

40

40

40

50

50

50

50

50

50

50

50

50

60

60

60

60

60

60

60

60

60

60

70

70

70

70

120
;30
15
120
éao
15
%zo
130
40
15
20
25
;30
40
50
6.0
15
%20
25
%30
w0
50
%60
6.3
180
%15
120
25
%30
40
50
%60
6.3
70
180
20
%30
40

‘50

%3562
5187
2710
%3562
5187
2,945
%3876
5,658
§1338
3181
4190
5172
§6129
7966
%9700
111330
3416
%4504
5,565
%6600
%8594
10,485
12072
112520
115105
%aesz
4818
5,957
707
§9222
111270
13214
§13510
14725
16,361
5132
7542
§9350

£12,055

%60
60
80
%80
80
%50
"
50
%30
55
55
%55
55
40
%36
‘3
%50
"
50
%50
%36
28
4
24
4
=
35
35
%35
35
28
24
§24
20
1
4
24
”

24

128232
;186132
130,80
170976
;2489]6
%88&50
%116280
169740
132084
104973
138270
170676
§202z57
191184
%209320
217536
102480
%135L20
' 1669,50
%198&00
%185630
176148
176717
180288
175,12
%76&92
101178
125007
148491
;193652
189336
190282
§194544
176700
117799
73001
%108&05
141840

£1735,92

4,54
6,61
3,45
4,54
6,61

1375

10,15
112,36
114,43

1435

%1095
1336
%1553
1595
1924
%455

614

750

%901

1175
1436
%1&83
7
1876
20,84

1654

44,458
ésLsgs
35,939
%46&66
64103
43216
%55771
78071
%92253
50,494
65,376
%79318
92,339
115,696
%135602
152210
57771
%74382
91,203
106,457
%134138
158,185
178,754
175,680
196,237
%65048
84,587
103,089
120575
;152581
180,769
%205298
203378
215,727
230179
94192
%134593
171,024

£ 203,352

%9360

13081
7188

%9233

12821
%8643

§1L154
15,644
19,451
10,099
13,075
%15864
18,468
23139
27120
§3OA42
11554
%14396
18241
21201
%26828
31,637
%35751
35136
39247
%1&010
16,917
20618
24115
§30516
36,154
§4L060
40676
43145
46,036
18,838
%26939
34205

£ 40,670

13130

,060

§3227
§3J90
3115
3394
%3361
3294
3225
3530
3500
3470
§a439
3377
%3313
3247
%3643
%3315
3587

:3558

,500

i 3,441
3381
13319

3,193

739

§3713
3,686
%assg
' 3,604
3548
3492
§3438
%3391
13323
3796
3744
§3592

£3,639

5196
6,954
2,641
3,295
4313
6,464
8,219
11,190
13,506
12,164
15,612
18,778
21,672
26,691
30,759
33,964
19,889
25674
31,058
36,057
44,949
52,454
58,674
58,186
64,292
29,791
38,604
46,884
54,647
68,682
80,828
91,201
90,913
96,138
102,180
54,602
77,741
98,288

116,379

4,157
5,564
2,641
3,295
4,313
4,309
5,480
7,460
9,004
6,082
7,806
9,389
10,836
13,345
15,380
16,982
7,956
10,269
12,423
14,423
17,980
20,982
23,470
23,275
25,717
9,930
12,868
15,628
18,216
22,894
26,943
30,400
30,304
32,046
34,060
15,601
22,212
28,082

33,251

1,070
1,026
0,875
0,852
0,808
1,313
1,290
1,246
1,202
1,733
1710
1,688
1,666
1,622
1,578
1,534
2,138
2,115
2,083
2,071
2,026
1,982
1,937
1,910
1,828
2,531
2,508
2,486
2,463
2,418
2,373
2,328
2,298
2,264
2,214
2,890
2,844
2,799

2,753



Perfis Ocos Rectangulares

EN 10219 -3

Espessura
¢ (mm)

Massa
: Linear
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Ixx
:emf)

: (em?®)

ixx
i (em)

Elyv
: (em)

EVVyy
i (em?)

Eivv
i (em)

100
100
100
100
100
100
100
100
100
100
100
101,6
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120

120

X

70
70
80
80
80
80
80
80
80
80
80

76,2
40
40
40
40
40
40
50
50
50
50
50
50
60
60
60
60
60
60
60
60
60
80
80
80
80
80

80

%ao
180
20
25
gao
40
50
6.0
%63
0
180
%ao
15
20
%&0
40
50
%ao
20
%&0
r
50
%ao
%80
20
25
130
40
%50
6.0
6.3
70
gso
20
%30
35
40
45

‘50

14,156
§11617
5,446
6,742
;8013
10478
12,840
;15098
%15488
%16823
18873
14,801
3,652
4818
707
§9222
11270
13214
§5132
7542
%9350
12,055
14,156
%11617
5,446
6742
8013
10478
12,840
;15098
15488
%16823
18873
6,074
%8355
10,358
11734
13,085

$14,410

4
”
35
%35
30
30
25
§20
20
%20
1
E

»
48
%30
30
30
%30
‘3
3
%32
4
4
g24
3
3
‘3
‘3
4
§20
20
16
;16
130
%30
130
%30
130

‘25

%203&46
536,85
114366
141582
§144234
 1886,04
%192&00
181176
%185856
%203076
135886
80411
105178
138758
107278
;165986
028,60
237852
§98534
' 1448,06
%189L20
173592
%203&46
%253685
104563
120446
153850
201178
%184886
181176
185856
162461
§181L81
109332
%lGlLQO
186444
211212
355,30

$2161,50

11021
113,35

16,36

9,23

§1973
§2L56
24,04
18,97

{465

‘11,75
11436

116,83

%1255
1536
%1&03
%2244

06,94

113,35

%1&36
11923
1973
2156
§2404
774

§1L41
1319
1495
16,67

11836

231842
;264120
103798
%126860
148811
189,466
%225935
258386
258773
%27&384
298,061
%25&289
80103
104,070
148043
;18&895
220808
%24&965
117,995
%188581
%213317
253801
%28&989
%325047
131,920
161,229
189119
240,740
%286975
328013
' 326,969
348771
§375308
150771
%230195
263132
%294585
324,580

1353141

%46368
52,824
20760
25,372
§29762
37,893
45187
; 51,677
§5L755
%55277
50612
%50344
13,351
17345
24674
§31;49
36,801
41,661
§19686
%2&097
%35636
42315
%48165
%54174
21,987
26872
31,520
40123
47829
§54569
54495
%58&29
62,551
26,628
%38366
43855
%4&098
54007

58,857

§SEBB
3431
3868
%3343
3818
3768
3717
§3ﬁ65
3622
%3581
3521
%3590
4150
4118
4,054
ésgsg
3922
%3354
4,249
4189
%4128
4,066
%4003
%3806
4361
%4333
4,304
4047
4189
§4130
4om
4022
§3351
4544
%4492
4,466
4439
4413

$ 4,386

132,145
150,489
73,869
90,168
105,639
134,169
158,609
182,105
182,811
185,032
210,020
164,391
14,388
18,503
25,788
31,896
36,926
40,972
30,284
42,693
53,435
62,621
70,362
78,575
45,334
55,155
64,403
81,247
95,994
108,769
109,164
115,915
123,983
86,040
123,435
140,796
157,294
172,947

187,775

37,756
42,997
18,467
22,542
26,410
33,542
39,902
45,526
45,703
48,758
52,505
43,147
7194

9,251

12,894
15,948
18,463
20,486
12114
17,077
21,374
25,048
28,145
31,430
15111
18,385
21,468
27,082
31,998
36,256
36,388
38,638
41,328
21,510
30,859
35,199
39,324
43,237

46,944

2,707
2,590
3,263
3,240
3,217
3170
3124
3,077
3,044
3,008
2,956
2,944
1,759
1,736
1,692
1,648
1,604
1,560
2,152
2,108
2,064
2,019
1,975
1871
2,556
2,534
2,512
2,467
2,423
2,378
2,352
2,319
2,271
3,335
3,289
3,267
3,244
3,221

3,198



Perfis Ocos Rectangulares

EN 10219 -3

Dimensdes

Espessura
¢ (mm)

Massa
: Linear
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Secgao
i (em?)

Ixx
i emf)

: (em?®)

Elyy
- (em)

EVVyv
i (em?)

Eivv
i (em)

120 x
120 x
120 x
120 x
120 x
120 x
120 x
120 x
120 x
120 x
120 x
120 x
120 x
120 x
120 x
127 x
127 x
127 x
127 x
127 x
130 x
130 x
130 x
130 x
130 x
130 x
130 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x

140 x

80

80

80

80

80

100

100

100

100

100

100

100

100

100

100

76

76

76

76

76

100

100

100

100

100

100

100

50

50

50

50

50

50

50

60

60

60

60

60

§BD
6.3
70
%80
1100
130
s
40
45
50
6.0
%63
70
80
%1&0
130
40
45
gao
%63
%ao
35
40
%45
50
%ao
180
20
%30
35
40
45
250
6.0
gzp
130
%35
40

45

%16982
17,466
19121
§2L385
25,565
9,897
11457
§12990
14,498
%15880
18,866
19,444
21,319
23,897
%28]05
9,007
11,023
13297
§11264
17763
%10368
12,006
%13618
%15204
16,765
%1&808
25,153
5,760
8484
éesos
11106
12378
§1&625
16,040
%6074
8,955
%10358
11734

£13,085

25
s
16
16
15
25
125
§25
20
%20
120
20
16
16
16
30
30
%30
24
4
%20
120
20
%20
120
20
120
28
28
ézs
28
28
28
28
g24
24
4
o

S04

254730
;261930
183562
%205296
245424
148455
171855
§194850
173976
%lngGO
263,92
%233&28
046,62
229411
%275568
163746
214614
%239&46
486,02
955787
§124416
 1440,72
163416
%182448
201180
%237696
301836
96768

142531
;164174
186581
%207950
' 2289,00
' 2694,72
%87466

128952
149155
168970

188424

21,63
§2225
2436
724
§3257
1261
14,50
§1655
1847
%2036
24,03
477
2716
3044
%3657
1159
1519
16,94
§2L99
2263
%1321
1529
1735
%1&37
2136
2523
3204
734

1081
§1249
1415
1577
;1136
2043
§z74

1141
1319
14,95

116,67

%40&081
408,497
438,269
475831
§534142
o717
%31&649
348,431
' 384641
%41&308
484109
%490025
527,766
576,353
%655475
254720
326168
%35&488
450,140
452,783
%321690
' 375,605
421681
%465946
508,428
%588&52
703,990
174,082
249,923
;285140
318,502
%350306
380,300
| 435,290
%193&28
278081
317753
' 355,595

£ 391,632

67677
;6&083
73,045
%79305
89024
45012
51775
§5&072
64107
%69885
80,685
1671
87,961
96,059
109,246
§40113
51,365
%56612
70888
| 71,304
%50#14
57785
64,874
§7L684
78220
%90A85
108306
24,869
%33703
40734
45513
%50044
54330
62184
%21590
39726
%45393
50,799

$ 55,947

{4,050
{4,638

{4814

,589

§4564
%4539
4488
4448
4,408
4,351
4234
;4588
4634
4607
§4524
4473
%4381
4,956
%4330
%4305
4879

{4,828

,687

§4371
%4809
4Tt
4745
4713
§4581
4616
%4896
4,937
4,907
4877

L4847

215,033
217114
232,449
251,662
281,145
205,283
234,887
263,237
290,357
316,269
364,562
369,564
397,699
433,827
492,410
115,478
147,060
161,644
200,788
202,867
219,401
251,190
281,680
310,892
338,852
391,106
467,768
34,895

49,329

55,847

61,920

67,562

72,788

82,050

52,065

74,159

84,282

93,812

102,767

53,758
54,279
58,112
62,916
70,286
41,057
46,977
52,647
58,071
63,254
72,912
73,913
79,540
86,765
98,482
30,389
38,700
42,538
52,839
53,386
43,880
50,238
56,336
62,178
67,770
78,221
93,554
13,958
19,732
22,339
24,768
27,025
29,115
32,820
17,355
24,720
28,094
31,271

34,256

3,153
3124
3,089
3,039
2,938
4,035
4,012
3,988
3,965
3,942
3,895
3,863
3,827
3,775
3,670
3,157
3112
3,089
3,022
2,994
4,076
4,053
4,030
4,006
3,983
3,937
3,821
2,181
2,136
2,114
2,092
2,070
2,048
2,004
2,594
2,550
2,527
2,505

2,483



Perfis Ocos Rectangulares

EN 10219 -3

Espessura
¢ (mm)

Massa
: Linear
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

E Seccdo
“(em?)

Ixx
:emf)

: (em?®)

ixx
i (em)

Elyv
: (em)

EVVyy
i (em?)

Eivv
i (em)

140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x
140 x

140 x

60

60

60

60

60

70

70

70

70

70

70

70

70

70

70

80

80

80

80

80

80

80

80

80

80

100

100

100

100

100

100

100

100

120

120

120

120

120

120

60
63

(70

s
40
45
50
6.0
%63
70

80

40
§45
%50
%60
ésa
70

‘80

%3@
35
40
45
50
6.0
%80
100
130
s
40
45
50

60

%1&982
17,466
19121
§2L385
25,565
9,426
%10907
12362
13791
%15195
17,924
%1&455
120220
2264
27135
§9397
11457
%12390
14,498
%15980
%18666
19,444
21319
%23397
28,705
%10339
12,556
14,246
15911
§11550
20,750
%2&409
31,845
11,781
%l&655
15502
17304
119120

$22,634

4
”
24
18
18
30
%30
25
25
%20
20
20
16
1
B0
25
25
20
ézo
20
%20
20
16
p
1
20
120
120
20
ézo
120
16
;16
16
%16
16
16
16

‘16

244541
§251510
275342
%230958
761,02
' 1696,68
%196326
185430
%2068ﬁ5
%182&40
215088
221460
194112
163015
1953,72
;148455
171855
%155880
173976
191760
%226392
233328
046,62
%2294;1
066,76
%130068
150672
170952
%190&32
2106,00
' 2490,00
%253526
305712
113098
§131088
148819
%1663&0
183552

2172,86

2163

12225

12724
13257
12,01

{1389

11757

%lQBB
2283
2351
95,76
28,84
3457
;1261
1459
%1655
1847
%2036
%2403
477
2716
%3&44
36,57

{1381

5,99

1815
2027
ézzse
2643
%3&64
4057
15,01
%1139
19,75
207
2436

128,83

489,194
§490020
524931
%568522
634,339
306,239
%350367
302507
432,958
%47L476
543,008
%546370
' 586,899
' 638,304
%71&006
334,397
380081
%42&600
474283
%511059
%591002
602,720
%648868
%70&085
803,673
%390713
448208
503,605
%55&935
608,226
704,810
847,648
§973006
447,009
%51&435
577611
%63&586
699,393

1812618

%69885
70003
74,990
81017
;90520
43748
%50052
' 56,085
§6L851
%61354
77585
%7&053
83,843
91186
102715
§4z771
54712
61,371
§61755
%73866
%85286
86103
%92695
%10L155
114,810
%55816
64,030
71,944
%79562
86,889
100,687
121,003
§133001
63,861
%73348
82,516
§9L369
99013

1 116,088

4,755
§4593
4642
%4568
4413
5,050
5022
§4393
4,964
%4935
4877
4821
4173
4704
4561
§5150
5123
%5095
5,068
%5040
%4984
4,933
%4888
%4323
4,688
%5319
5294
5268
5242
;5216
5164
%aozo
4,898
5458
§a433
5,408
%5383
5,350

$5,309

126,337
127,414
135,692
145,786
160,345
104,693
119,314
133,179
146,306
158,713
181,441
183,538
196,340
212,335
236,770
141,231
161,294
180,419
198,629
215,942
247,961
251,417
269,867
293,305
330,478
233,519
267,494
300,122
331,428
361,435
417,650
501,709
573,743
353,423
405,684
456,121
504,764
551,641

640,205

42,112
42,471
45,231
48,595
53,448
29,912
34,080
38,051
41,802
45,346
51,840
52,440
56,097
60,667
67,649
35,308
40,323
45,105
49,657
53,986
61,990
62,854
67,467
73,326
82,619
46,704
53,499
60,024
66,286
72,287
83,530
100,342
114,749
58,904
67,614
76,020
84,127
91,940

106,701

2,417
2,393
2,360
2313
2,219
2,953
2,930
2,908
2,886
2,863
2,819
2,794
2,761
2,713
2617
3,347
3,324
3,302
3279
3257
3,212
3186
3152
3104
3,006
4112
4,090
4,067
4,044
4,021
3,975
3,862
3,761
4,853
4,829
4,806
4,783
4,759

4,712



Perfis Ocos Rectangulares

EN 10219 -3

Dimensdes

Espessura
¢ (mm)

Massa
: Linear
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Secgao
i (em?)

Ixx
i emf)

: (em?®)

Elyy
- (em)

EVVyv
i (em?)

Eivv
i (em)

140 x
140 x
140 x
140 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x

150 §x i

150 ix i

150 ix:

120

120

120

120

50

50

50

50

50

50

50

50

50

50

70

70

70

70

70

70

70

70

70

70

75

75

75

75

75

75

75

75

75

75

80

80

80

80

80

§8D
1100
12,0
125
ézo
130
"
40
45
%ao
6.3
70
180
100
%&0
35
40
45
§5D
%ao
%63
70
%80
%1&0
130
%&5
40
45
%50
6.0
6.3
70
éso
100
%30
35
40
45

‘50

28921
;34385
39611
%40354
6,074

8,955

%10358
11734
%1&085
%16882
17,466
19121
21385
25,565
%9397

11457
112,990
14,498
;15980
%1&866
%1&444
21319
%23397
%28]05
10133
11,731
13,304
14,851
16,372
§19337
19,939
§2L868
24,525
29,490
%10368
12,006
%1&618
15204

16,765

16
12
1
1
ézs
28
28
;28
28
gz./.
24
20
120
16
4
”
120
20
ézo
20
%20
16
16
p
120
20
120
120
20
§20
120
16
§16
1
%20
120
20
120

20

776,42
;251892
285199
' 2041,49
§102a43
150444
174014
§197L31
219828
%244541
251510
229452
566,20
245424
142517
;164&81
' 1558,80
173976
§191160
263,92
%233&28
046,62
220411
%275558
121596
140772
150648
178212
196464
§2320A4
239268
%209&33
235440
212328
%124416
' 1440,72
163416
182448

£ 2011,80

%3&84
4457
5046
52,04
§z74

1141
1319
§1495
16,67
§2L63
2225
2436
2724
3257
1261
§1459
16,55
1847
ézoss
2403
%2477
2716
30,44
%3657
1201
14,94
16,95
18,92
%2086
2463
2540
2786
§3L24
3757
%1&21
1529
1735
19,37

2136

987210
§1142339
1201145
1221379
ézozsze
298,549
%340878
' 381,390
49817
%52&465
520830
%559300
' 604,420
670,863
%363385
416110
466,676
515113
§56L452
%642953
%65&006
702,557
%763903
%881196
379594
%434393
487,997
538,937
587,744
§673075
' 685,550
738371
;806273
916279
%395803
453,676
%509318
562,761

614,036

141,030
§163191
171,592
174,483
;21670
30807
45,464
§50B52
%55876
%69795
69711
74573
80589
89448
48451
;55481
62223
%68682
74,860
%86394
%81067
93674
1102120
%115626
50613
%51986
65,066
71,858
%78366
905543
1407
%98A50
107503
122171
%52774
60,490
%BZQOQ
75,085

81871

{4,844
15179
i 5,116

{5084

,051

§5019
%4319
4848
479
4710
4,539
%5369
5,340
5310
5281
§5252
5192
%5135
5,086
%5016
%4370
5423

5394

,366

§5337
%5309
5251
5195
5148
éaoso
4,939
§a474
5,446
5418
5,390

5,362

777,399
898,142
946,240
962,118
37,200

52,647

59,638

66,163

72,235

87,894

88,472

93,752

99,999

108,370
111,431
127,060
141,902
155,974
169,296
193,765
196,362
210,289
227,796
254,937
129,973
148,367
165,883
182,539
198,357
227,555
230,878
247,691
269,009
302,693
150,129
171,542
191,982
211,470

230,025

129,566
149,690
157,707
160,353
14,880
21,059
23,855
26,465
28,894
35,158
35,389
37,501
40,000
43,348
31,837
36,303
40,543
44,564
48,370
55,361
56,103
60,083
65,085
72,839
34,659
39,565
44,235
48,677
52,895
60,681
61,567
66,051
71,736
80,718
37,532
42,886
47,996
52,867

57,506

4,594
4,489
4,330
4,300
2,193
2,148
2,126
2,104
2,082
2,016
1,994
1,962
1,916
1,824
2,973
2,951
2,928
2,906
2,884
2,839
2,816
2,783
2,735
2,640
3173
3,151
3129
3,106
3,084
3,039
3,015
2,982
2,934
2,839
3,371
3,349
3,327
3,304

3,282



Perfis Ocos Rectangulares

EN 10219 -3

Espessura
¢ (mm)

Massa
: Linear
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

E Seccdo
“(em?)

Ixx
:emf)

: (em?®)

ixx
i (em)

Elyv
: (em)

EVVyy
i (em?)

Eivv
i (em)

150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
150 x
152 x
152 x
152 x
152 x
152 x

152 ix:

80

80

80

90

90

90

90

90

90

90

90

100

100

100

100

100

100

100

100

100

100

130

130

130

130

130

130

130

130

130

130

130

130

76

76

76

76

76

76

%ao
éss
ésn
%&0
35
§4o
s
éso
%60
%ss
éso
%30
35
éao
s
ésp
éap
%63
ézo
%80
%1&0
;30
%35
w0
§45
%ao
60
éss
70
éao
;1&0
;120
;125
ésp
0
§45
%ao
160

63

%1&808
20433
25,153
%10339
12,556
14,246
15911
§12550
%20750
§2L422
26,409
111310
113105
14874
16,617
;18335
21,692
22411
;24616
%22665
%33415
12723
14,754
%16]58
18737
%20@90
24,518
25,379
27913
§3L433
38125
%43379
44779
10274
%1&493
15,063
%16608
19,619

£ 20235

20
ézo
16
4
”
20
20
ézo
20
%20
16
20
20
20
20
20
20
20
§18
16
P
20
20
%20
20
20
120
1
1
1

(12

%15
%15
%15
s
15

‘15

%237696
245196
241469
%156032
1808,06
170952
%190932
106,00
%249000
%257054
253526
1135720
' 1572,60
178488
' 1994,04
§220020
603,04
%268&32
236314
%265584
%240588
152676
177048
%201086
024844
482,80
204216
' 1827.29
200974
;226318
745,00
208219
§214a39
924,66

%121437
135567
149472
176571

1182115

2523

126,03

11381
11599
:18,15

120,27

2,36

§2a43
%2129
33,64
1441
16,69
18,95
9117
ézsss
9763
%2855
3136
3524
%4257
1621
1879
§2L35

i 23,87

:32,33

%3356
40,04
4857
%5526
5704
13,08
%1119
11919
2116
24,99

12578

710197
§71&094
| 846,644
428201
§49L242
' 551,961
610410
;668519
772441
%783182
927,385
%460ﬁ39
528808
504,604
%65&058
719,202
834,685
48271
§911443
1008127
%116L696
557,893
§64L506
%722532
801,003
%87&952
1001417
1043535
132,329
§1250351
1456196
%1550666
' 1580,459
' 395,545
%508]63
562,018
%61&079
708738

{715,946

%94593
95,746
112,886
%51096
65,499
73,505
§8L388
88,883
102992
%104A24
123,651
61,419
70508
79,280
7741
§95894
111,201
113103
;122326
134417
%154893
74,386
%85534
%96338
106,800
116,927
136189
139138
150977
;166713
194159
%206755
210728
52,045
%66842
73,950
gsoﬁes
93255

£ 94,203

%5305
5252
5140
%5569
5542
5515
%5488
5461
§5A06
§5357
5250
%5654
5628
5602
§557s
5,549
5,496
5451
§5409
%5348
§3224
5,867
5,842
%5818
5793
%5768
5719
5,681
%5643
5,588
5476
5207
§5264
5497
§3441
5412
%5383
5325

15270

264,425
268,569
314,126
195,431
223,671
250,737
276,650
301,433
347,701
353,790
416,478
247,637
283,798
318,565
351,964
384,019
444,194
452,657
488,685
535,651
614,410
448,680
515,660
580,494
643,212
703,845
818,972
837,425
908,190
1002,097
1165,432
1242,902
1266,654
135,473
173,007
190,438
207,005
237,628

241,228

66,106
67,142
78,532
43,429
49,705
55,719
61,478
66,985
77,267
78,620
92,551
49,527
56,760
63,713
70,393
76,804
88,839
90,531
97,737
107,130
122,882
69,028
79,332
89,307
98,956
108,284
125,996
128,835
139,721
154,169
179,297
191,216
194,870
35,651
45,528
50,115
54,475
62,534

63,481

3,237
3,212
3131
3,762
3,740
3,717
3,694
3,672
3,627
3,601
3,518
4,146
4,123
4,100
4,078
4,055
4,009
3,982
3,948
3,899
3,799
5,261
5,238
5,215
5191
5,168
5121
5,089
5,054
5,003
4,899
4,743
4,712
3,217
3,173
3,150
3,128
3,083

3,059



Perfis Ocos Rectangulares

EN 10219 -3

Dimensdes

Espessura
¢ (mm)

Massa
: Linear
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Secgao
i (em?)

Ixx
i emf)

: (em?®)

Elyy
- (em)

E“Nv
i (em?)

Eiyv
i (em)

152 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x

160 ix:

76

50

50

50

50

50

50

50

50

50

60

60

60

60

60

60

60

60

60

60

70

70

70

70

70

70

70

70

70

80

80

80

80

80

80

80

80

80

80

%l&O
ésn
§35
40
§45
éao
%ao
ées
70
%80
ésn
%35
40
§45
%5@
ésn
ées
70
ésn
%1&0
%30
§35
40
%45
§5o
%60
63
ézo
%80
;30
§35
40
§45
ésn
%ao
ées
70
180

100

%29981
9,426
10907
12362
§1&791
15195
17904
§1&455
120220
%22641
9,897
11457
112,990
14,498
%15980
18,866
19,444
21319
§23397
%28]05
%10368
12,006
%13618
%15204
16,765
%19808
20433
2418
%25153
10,839
12,556
14,246
§15911
17550
%20750
21,422
23,517
26,409

31,845

15
éss
éss
0
ézo
ézo
0
ézo
0
%20
§24
0
20
ézo
0
§20
ézo
0
;16
16
%20
ézo
0
%20
ézo
20
20
ézo
20
2
§24
0
20
ézo
%20
ézo
15
16

‘16

%269&49
036,02
2385501
148344
;185492
182340
%215088
221460
426,40
%271&92
142517
137484
' 155880
173976
191760
;226382
233328
%255828
229411
%275568
%124416
 1440.72
163416
%182448
201180
%237686
245196
690,16
%301836
156082
' 1808,06
170952
§190332
106,00
%249&00
570,64
225763
253526

1305712

3817
§1201
1389
1575
§1157
19,36
2283
§2351
25,76
%2&84
1261
14,59
16,55
1847
%2036
24,03
477
2716
§3a44
%3&57
%1321
11529
1735
%1937
2136
9523
26,03
28,56
32,04
;1&81
15,99
1815
§2027
2236
%26A3
2729
%2996
33,64

L4057

%959588
' 352,880
403,413
%45L663
497662
| 541,440
622,457
§623J14
%661816
%723720
' 389,858
446,281
500,345
552,082
%60L523
693,641
697,570
%74&805
816222
%92L003
%42&836
489,150
%54&028
%606503
661607
764825
772,007
831,794
%908]23
463,814
532018
507,711
;680824
721,690
%83&009
846,483
913,782
1001224

$1146,336

126,262
§44110
50427
%5&458
62,208
67,680
77807
;71889
83477
%90A65
48732
%55785
62,543
69,010
%75190
86,705
87196
%93726
102028
115125
%53355
61144
%68B29
%75813
g2701
%95603
96503
103974
%113590
57077
66,5502
74714
§82515
90211
%104501
105,810
114223
125153

$ 143292

{5014

15421

,388

15355
15322
i 5,289

15221

148

%5092
%aoog
5561
%5530
5,499
5467
§a436
5372
5,307
5254
;5178
§5019
%aess
5,655
§5626
%5598
5,566

{55506

446

§5397
%5325
5796
5767
%5]39
5,710
5,682
%5&24
5,560
%5523
5,455

15316

317,193
55,965

63,429

70,405

76,908

82,954

93,738

94,530

100,281
107,140
83,915

95,469

106,378
116,658
126,328
143,905
145,665
155,470
167,588
185,678
118,169
134,806
150,624
165,642
179,879
206,089
209,185
224,238
243,257
158,027
181,791
203,545
224,310
244,109
280,889
285,720
307,284
334,948

379,811

83,472
22,386
25,372
28,162
30,763
33,182
37,495
37,812
40,112
42,856
27972
31,823
35,459
38,886
42,109
47,968
48,555
51,823
55,863
61,893
33,762
38,516
43,036
47,326
51,394
58,883
59,767
64,068
69,502
39,757
45,448
50,886
56,078
61,027
70,222
71,430
76,821
83,737

94,953

2,883
2,158
2,137
2,114
2,092
2,070
2,026
2,005
1,973
1927
2,580
2,558
2,535
2,513
2,491
2,447
2,425
2,393
2,346
2,253
2,991
2,969
2,947
2,924
2,902
2,858
2,835
2,802
2,755
3,394
3,371
3,349
3,327
3,304
3,260
3,236
3,203
3,155

3,060



Perfis Ocos Rectangulares

EN 10219 -3

Espessura
¢ (mm)

Massa
: Linear
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

E Seccdo
“(em?)

Ixx
:emf)

: (em?®)

ixx
i (em)

Elyv
: (em)

EVVyy
i (em?)

Eivv
i (em)

160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 X
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x
160 x

160 ix i

160 i x i

160 ix:

90

90

90

90

90

90

90

90

90

90

100

100

100

100

100

100

100

100

100

100

100

120

120

120

120

120

120

120

120

120

120

120

120

140

140

140

140

140

140

%30
35
40
45
50
6.0
%63
70

‘80

§3o
%35
40
§45
%50
ésn
éss

‘70

§3p
%35
w0
§45
%ao
60
gss
70

80

"
40
45
50

60

111310
§13105
14874
16,617
;18335
21,692
22411
;24516
%21665
%3&415
11,781
%13655
15,502
17304
119120
;22634
23,401
95715
;28921
%34885
%3&611
12723
14754
%16]58
18737
%20390
24,518
25,379
97913
§3L433
38125
%43379
44779
13,665
%15353
118,014
%20150
22260

£ 26,402

20
ézo
20
20
ézo
20
20
§16
16
p
20
20
20
20
18
18
18
16
;16
1
E
20
20
%20
20
20
16
16
1

‘12

16
p
16
16
r

‘16

1135720
;157260
178488
199404
§220020
603,04
%268&32
236314
%265584
%240588
141372
%1638B0
186024
207888
%206496
244447
250731
468,64
§277a42
251892
%213&99
152676
177048
%201&98
024844
482,80
235373
436,38
200974
;226318
205875
342,47
§241&o7
131184
§152L89
172034
' 1934.40
213696

534,59

14,41

116,69

8,95

21,17
12336
2763

:28,55

1,36

§3524
%4257
1501
1739
19,75
07
2436
;2883
29,81
3276
§3a84
4457
%50A6
1621
11879
§2L35

i 23,87

:32,33

%3356
§4004
;4857
%5526
§5104
§1241
%2049
§2295
§2557
2836

13363

§500792
574,887
646,393
715,345
§78L773
907193
%92&939
995,771
%1093726
%125&003
537,770
617,755
' 695,076
. 769,765
841,857
;978377
' 995,395
1077760
§1186227
1371670
%1434089
611,726
%70&493
%792441
878607
%962023
1120745
1144308
1241737
§137L230
' 1597003
%1691513
1720831
' 685,682
%789230
' 889,807
987,448
1082190

£1263113

%62599
71,861
80,799
%8&418
9772
113,399
115117
§124A71
136716
%151375
67221
77219
86,885
96221
105232
§122297
124424
134720
;148278
171,459
%179261
76,466
%81937
%9&055
109,826
120253
140,083
143,039
155217
§17L4o4
199625
212189
;216229
85,710
%98654
111226
123431
135274

£ 157,889

%5896
5,868
5,841
%5313
5785
15730
%aaso
5635
5571
§a439
5,986
%5959
15933
5,906
%5879
5825
5779
§a736
5674
%5548
%5331
6143
6118
%aoga
6,067
6,042
5,990
5,949
%5909
5,852
5734
5542
§5507
6276
%6252
6227
6202
6,178

16,128

206,789
236,772
265,539
293,113
319,516
368,905
375,900
405,309
443,459
506,802
261,755
300,101
337,008
372,500
406,602
470,738
480,355
519,013
569,592
655,077
688,574
394,499
453,201
509,967
564,826
617,808
718,253
734,608
796,258
877921
1019,475
1086,784
1107,222
559,661
643,889
725,621
804,889
881,726

1028,234

45,953
52,616
59,009
65,136
71,004
81,979
83,533
90,069
98,547
112,623
52,351
60,020
67,402
74,500
81,320
94,148
96,071
103,803
113,918
131,015
137,715
65,750
75,533
84,994
94,138
102,968
119,709
122,435
132,710
146,320
169,912
181,131
184,537
79,952
91,984
103,660
114,984
125,961

146,891

3,788
3,766
3,744
3,721
3,699
3,654
3,629
3,585
3,547
3,451
4,176
4,154
4,131
4,108
4,086
4,041
4,014
3,980
3,932
3,834
3,694
4,934
4,911
4,888
4,865
4,842
4,795
4,767
4,732
4,682
4,582
4,435
4,406
5,670
5,647
5,623
5,600
5,576

5,529



Perfis Ocos Rectangulares

EN 10219 -3

Dimensdes

Espessura
¢ (mm)

Massa
: Linear
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Secgao
i (em?)

Ixx
i emf)

: (em?®)

Elyy
- (em)

EVVyv
i (em?)

Eivv
i (em)

160 x
160 x
160 x
160 x
160 x
160 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x

180 ix i

180 ix !

180 ix:

140

140

140

140

140

140

60

60

60

60

60

60

60

60

60

60

70

70

70

70

70

70

70

70

70

70

80

80

80

80

80

80

80

80

80

80

80

80

100

63
(70
8,0

10,0

%30
135
40
%45
50
%60
63
70
%&0
100
130
s
40
45
50
6.0
%63
0
80
%1&0
130
35
40
§45
50
%ao
63

(70

7357
§30J11
33,945
41,265
§41147
48704
%10339
12,556
14,246
%15911
17550
%20750
21422
3,517
%2&409
31,845
11310
%13105
14874
16,617
%18335
21,692
2411
%24ﬁ16
27665
%3&415
11781
13,655
%15502
17324
119120
22,634
§23401
25,715
%28821
' 34,985
%39611
40854

12,723

‘16
‘12

(12

24
ézo
20
%20
120
20
120
20
20
§15
20
20
ézo
20
%20
20
20
p
18
1
120
120
20
§20
120
20
20
16
p

(12

20

262627
;216199
444,04
220831
§254594
630,02
%156082
150672
170952
%190932
106,00
%249&00
570,64
822,04
%316&08
866,05
135720
157260
§1784g8
199404
%220020
603,04
%268&32
%265853
208782
%240588
141372
163860
186024
;207888
294,40
271608
;280812
468,64
%277&42
251892
%190L33
' 1960,99

1152676

%3435
38,36
4324
5257
ésoos
62,04
1381
;1599
1815
%2027
2236
2643
9729
20,96
%3&64
4057
1441
%1669
18,95
9117
%2336
9763
%2855
§3L36
35,24
4257
1501
1739
1975
§2207
2436
%2883
20,81
3276
%3&84
4457
%50A6
52,04

11621

1293221
§1405714
1556232
%1822336
' 1960,937
' 2002,436
%52&852
603,998
678192
%74&470
817,866
946,154
' 954,659
' 1028,995
124,806
;1280799
573,850
%658521
740155
%818]86
%894#49
1037018
' 1049.742
%113&803
1243207
1425466
620,848
713,045
02117
;888101
971,033
1127882
§1144324
1238612
%136L648
1570133
1625872
 1649,663

714,844

%16L853
175,714
1945529
227792
§245117
250,304
%58539
711
%75355
%83274
90,874
105128
106,073
114,333
124978
§142311
63,761
%73169
82,239
%90376
%99383
115,224
%11&638
%125978
138136
%15&385
68,983
79227
89124
;98&78
107893
125,320
;121203
137,624
%15L294
174,459
%180B52
183296

£ 79,427

{5888

{5714
i 5,681

16177

145

;6113
%6081
6,048
%5983
5,915
5,861
5782
§5519
6,311
6281
;6250
6219
%6&88
6126
%&064
%6013
5,939

5787

1432

§6A03
%6373
6,344
6,314
6,254
;6197
6,149
%ao79
5,936
§5ﬁ76
5630

6,641

1053,521
1144,617
1266,336
1481,006
1595,513
1629,087
93,671
106,656
118,943
130,550
141,494
161,473
163,916
175,247
189,391
211,012
131,645
150,299
168,070
184,979
201,046
230,737
234,832
252,135
274,180
309,437
176,823
202,288
226,670
249,992
272,275
313,817
320,023
344,701
376,590
429,145
447347
453,357

289,991

150,503
163,517
180,905
211,572
227,930
232,727
31,224
35,652
39,648
43,517
47,165
53,824
54,639
58,416
63,130
70,337
37,613
42,942
48,020
52,851
57,442
65,925
67,095
72,039
78,337
88,410
44,206
50,572
56,668
62,498
68,069
78,454
80,006
86,175
94,148
107,286
111,837
113,339

57,998

5,498
5463
5,412
5,308
5154
5124
2,605
2,582
2,560
2,538
2,516
2,472
2,451
2,419
2,373
2,281
3,023
3,000
2,978
2,956
2,934
2,890
2,868
2,836
2,789
2,696
3,432
3,410
3,388
3,366
3,343
3,299
3,277
3,244
3,197
3,103
2977
2,951

4,230



Perfis Ocos Rectangulares

EN 10219 -3

Espessura
¢ (mm)

Massa
: Linear
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

E Seccdo
“(em?)

Ixx
:emf)

: (em?®)

ixx
i (em)

Elyv
: (em)

EVVyy
i (em?)

Eivv
i (em)

180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
180 x
200 x
200 x
200 x

200 x

100

100

100

100

100

100

100

100

100

100

100

120

120

120

120

120

120

120

120

120

120

120

120

140

140

140

140

140

140

140

140

140

140

140

140

70

70

70

70

%&5
40
45
%ao
60
63
70
éso
%1&0
%120
125
%&0
35
40
45
50
6.0
%63
70

‘80

%3@
35
40
45
50
%ao
63
70

‘80

(30
i35
140

45

14,754
;16758
18737
%20590
24,518
25,379
27013
§3L433
%38&25
%43379
44779
%1&665
15,853
18,014
%20150
22260
26,402
97357
§30111
%3&945
§4L265
47147
| 48,704
%14£07
16,952
119270
21,563
23,830
%28286
20,335
32,309
%3&457
44,405
50915
%52529
12252
14,204
116130

£18,030

20
ézo
120
20
15
16
1
;12

(12

20
20
ézo
0
§20
;16
16
§12

(12

p
16
16
16
16
16
15
1

(12

i1
i21
il

‘o1

177048
;201086
224844
482,80
§235&73
436,38
200974
;226318
745,00
%104110
107470
%163980
190236
216168
418,00
§267L20
534,59
626,27
§216199
444,04
%222831
545,94
%263002
%140227
162739
1849,92
070,05
228768
715,46
;281616
230625
624,90
§213L44
244392
%252619
154375
178970
203238

1207178

©18,79

21,35

£26,36
13123
32,33

13556

0,04

;4857
%5526
57,04
1741
2019
2295
95,67
ézsss
3363
%3435
38,36
4324
%5257
60,06
62,04
%18&1

i 21,59

12455

:30,36
%3&03
3737
4116
46,44
§5657
6486
%6104
1561
%1&09
2055

2297

820092

§92a043

1026733
1124199
§1309ﬁ10
' 1334,989
1448229
§159&491
%1859466
§1965136
001,017
%808840

931139

' 1049,968
%1165364
1277366
1491338
1525154
§1651847
%1835334
%2148]99
' 304,400
2352371
%902836

1040187
%1173393
' 1303,996
 1430,533
%167&066
1715319
' 1867,464
2072176
§2438133
| 643,664
%2703]26
' 749681

861282

969177

£ 1073,405

91344

;102894
114,081
124011
§145512
148332
160914
§171610
%206607
%21&348
220335
%89871

103460
116,663
129,485
§14L930
165704
169,462
;184205
%203926
%238755
| 256,044
261,375
%100315
115576
%13&433
144,888
158948
%185896
190,591
207,496
230,242
§27a904
293740
%30&414
74,968

%86&28

96918

1107341

6614
;6586
§6559
%6531
§a475
§6426
%6382
;6318
%6188
%5863
§5923
%6816
6,790
§6764
%6738
;6712
;6659
%6615
§6574
%6515
%6394
§6194
§6J57
%6865
;6940
%6815
6,890
;6865
;6814
;6775
;6736
%6B80
§6565
;6384
%6350
éeeso
%6399
6,868

16,836

332,708
373,893
413,571
451,769
523,826
535,750
579,671
637,475
736,410
782,078
795,798
435,575
500,718
563,812
624,887
683,975
796,301
816,136
885,755
978,444
1140,808
1227328
1252,326
615,977
709,116
799,627
887,541
972,893
1136,042
1166,221
1268,555
1405,898
1650,339
1792,697
1832,941
145121
165,791
185,515

204,315

66,542

74,779

82,714

90,354

104,765
107,150
115,934
127,485
147,282
156,416
159,160
72,596

83,453

93,969

104,148
113,996
132,717
136,023
147,626
163,074
190,135
204,555
208,721
87,997

101,302
114,232
126,792
138,985
162,292
166,603
181,222
200,843
235,763
256,100
261,849
41,463

47,369

53,004

58,376

4,207
4,185
4,163
4,140
4,085
4,071
4,038
3,990
3,894
3,762
3,735
5,002
4,979
4,957
4,934
4,911
4,866
4,839
4,805
4,757
4,659
4,621
4,493
5,753
5,730
5,707
5,684
5,661
5,615
5,586
5,552
5,502
5,401
5,257
5,229
3,049
3,027
3,005

2,983



Perfis Ocos Rectangulares

EN 10219 -3

Dimensdes

Espessura
¢ (mm)

Massa
: Linear
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Secgao
i (em?)

Ixx
i emf)

: (em?®)

Elyy
- (em)

EVVyv
i (em?)

Eivv
i (em)

200 x
200 x
200 § xé
200 x
200 x
200 § xé
200 x
200 ; x§
200 x
200 x
200 § xé
200 x
200 x
200 § xé
200 x
200 x
200 § xé
200 x
200 ; xé
200 x
200 x
200 § xé
200 x
200 x
200 § xé
200 x
200 § x§
200 § xé
200 x
200 x
200 § xé
200 x
200 x
200 § x§
200 x

200 ix:

200 ix'i

200 x

70

70

70

70

70

80

80

80

80

80

80

80

80

80

80

80

80

100

100

100

100

100

100

100

100

100

100

100

100

120

120

120

120

120

120

120

120

120

120

%50
éeo
éss
70
ésn
;gn
s
;40
s
50
éao
%63
70
ésn

10,0

40
%45
50
%60
%63
70
%80
1100
120
125
ésn
35
40
§45
50
%60
63
70
180

10,0

%19905
23,576
24,390
26,814
§30177
12723
14,754
;16]58
18737
%20590
24518
%25379
27013
31433
%38&25
43379
44779
%15353
18,014
18,014
%20150
22,260
26,402
%21357
30111
%33945
41265
47147
48704
§14507
16,952
119270
§2L563
23,830
%28286
20,335
%32309
36,457

44,405

‘n
15
16
16
15
2
21
§21
2
P
15
15
1

(12

18
;18
18
p
18
15
%15
1

(12

16
16
16
;16
16
%16
16
1

‘12

%250&03
2263.30
234144
257414
;289689
160310
%185&00
11151
%238086
%260&94
' 2206,62
228411
200074
226318
%205875
234247
' 2418,07
171212
§194551
194551
%217&20
 2404,08
237618
%246213
216799
444,04
22831
545,94
%283&02
140227
162739
1849,92
§207005
228768
%271546
281616
230625
624,90

$ 239787

%2536
3003
3107
34,16
§3&44
1621
1879
§2L35
2387
%2636
3123
%3233
35,56
40,04
4857
ésazs
57,04
12019
ézzgs
2295
%2567
28,36
%3&63
%3435
38,36
4324
52,57
60,06
62,04
;1&61
2159
2455
§2z47
3036
%3&03
3737
4116
46,44

56,57

1174005
;1364476 :
1384557 |
%149&528
1648216
807,899

%928861

' 1046,020
1159416
%126&088 %
1477420
§1502785
1628957
1795758
%208&062
21819907
0218701
%1064018
1199705
%1199705 %
%133L437
' 1459,255
§l703308
%1739243
' 1889,814
%2090340
2444395
606,701 |
%265&895
1040771
1199175
%135&391
' 1503,459
 1649,421
%1929196
1975700 |
150,671
385,923

£ 805,729

£ 117,400

136,448

138,456

%149853
164822
80,790
%92886
104,602

{115,942

126,909

147,742
150279
162896
179,576
%20&306
218200
221879
106,402

119,971

119,971

%133144
145925
170331
%17&924
188,981

{209,084

244,440

260,670

%265889
104,077
119,918
%135339
150,346
164,942

192,920

197,570

i 215,087
{238,592

£ 280,573

16,624
6,548
: 7,060

17,030

,000

;6870
%6339
6,878
%6818
6,768
6,697
%6549
6,284
6237
7259
ézzao
7230
%zzoz
7174
7116
%zos4

i 7,019

;6588
%6546
7479
7452
7425
ézses
7371
§1317
7om
7229
7168

17,043

222,213
255,385
260,479
280,032
305,103
194,619
222,785
249,795
275,673
300,442
346,745
354,326
382,119
418,233
478,478
503,411
510,962
365,315
410,778
410,778
454,643
496,935
576,914
591,145
640,328
705,357
817,743
875,582
892,152
476,651
548,235
617,657
684,949
750,141
874,349
897,664
975,253
1078,967

1262142

63,489
72,967
74,423
80,009
87,172
48,655
55,696
62,449
68,918
75111
86,686
88,582
95,530
104,558
119,619
125,853
127,740
73,063
82,156
82,156
90,929
99,387
115,383
118,229
128,066
141,071
163,549
175116
178,430
79,442
91,373
102,943
114,158
125,024
145,725
149,611
162,542
179,828

210,357

2,960
2,916
2,895
2,863
2,817
3,465
3,443
3,421
3,398
3,376
3,332
3311
3278
3232
3,139
3,018
2,993
4,253
4231
4231
4,209
4,186
4142
4,119
4,086
4,039
3.944
3818
3,792
5,061
5,039
5,016
4,994
4,971
4,926
4,901
4,868
4,820

4,724



Perfis Ocos Rectangulares

EN 10219 -3

Espessura
¢ (mm)

Massa
: Linear
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

E Seccdo
“(em?)

Ixx
:emf)

: (em?®)

ixx
i (em)

Elyv
: (em)

EVVyy
i (em?)

Eivv
i (em)

200 x
200 x
200 x
200 x
200 x
200 x
200 x
200 x
200 x
200 x
200 x
200 x
200 x
200 x
200 x
200 x
200 x
200 x
200 x
200 x
200 x
200 x
200 x
200 x
200 x
200 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x

220 ix':

120

120

150

150

150

150

150

150

150

150

150

150

150

150

160

160

160

160

160

160

160

160

160

160

160

160

80

80

80

80

80

80

80

80

80

80

80

80

100

ésn
%35
40
45
50
6.0
%63
0

8,0

%30
35
40
45
éso
gan
%63
70

‘80

125
130
135
40
§45
50
%60
63

(70

%50315
52,629
116,020
%18600
21154
23,682
%26185
31112
%32302
gasﬁoa
40225
49115
' 56,567
58,517
16,491
§19150
21782
%24389
26,970
%32054
%33292
36,705
41481
%50685
58,451
%60A79
13,665
15,853
18,014
§20150
22,260
26,402
§21357
30111
%33345
41,265
47147
48704

{14,607

1
1
12
1
1
§12

(12

B0
1
1
B0
§12
1

‘12

18
18
18
18
18
18

i 18

‘15

749,41
§284L97
153,44
%133920
152300
1170510
%188532
240,06
230574
%192272
217215
265221
036,41
210661
118735
;137&80
' 1568,30
175601
§194L84
%230289
%239102
198207
239,07
%273689
210424
917724
147582
171212
194551
§217a20
404,08
285142
§295456
162599
§183&03
22831
545,94
630,02

1131463

64,86

{6704

0,41

12369
126,95
13017

13336

14115

%4536
5124
6257
72,06
7454
2101
§2439
0775
3107
§3436
%4033
%4241
4676
5284
%6457
7446

L7704

741

120,19
2295
;2567
28,36
%3&63
3485
38,36
%4&24
5257
%8&06
62,04

‘1861

%303L405
' 3098,999
1215425
1401011
§1583919
1761401
1934671
ézze&ozs
%2330386
%254L957
2808547
3347729
. 3668,461
' 3759155
1273643
§146a490
1660761
1847502
§2029755
%2380972
%2448515
2672386
%297&088
%3528395
' 3880,813
%3979207
' 1007,366
182,266
%1332818
1478467
1619856
1889424
§1925405
' 2090,416
%2309952
2693124
848,642
' 2902,005

1 1168,642

303,141
ésoagoo
121,542
140101
§15&392
176,149
193,467
§22a803
%23&039
%254196
282,855
334773
366,846
375916
127364
§14a949
166,076
184750
§202975
%23&097
%244861
267239
%291609
%352840
388,081
397,921
93307

107479
101147
;134406
147,260
171,766
§175037
190,038
%209896
244,829
%25&967
263,819

£ 106,240

%6837
6,799
77
7692
;1667
7641
7616
ézsas
7525
§z486
7430
7315
7135
7101
7786
§z761
7736
7
ézass
%zsse
%zsgg
7560
%zsos
§z392
7219
7187
7682
7651
7620
ézssg
7558
7495
§z433
7382
%zaog
7158
%6387
6,839

£7,925

1367,872
1397,430
784,819
904,469
1021,030
1134,540
1245,036
1457,125
1499,153
1633,730
1815,540
2143,363
2352,530
2409,886
907,550
1046,441
1181,903
1313,973
1442,690
1690,217
1739,958
1897,646
2111,240
2498,336
2751,209
2820,248
212,415
243,282
272,921
301,355
328,609
379,673
388,629
419,536
459,876
527,811
559,475
568,566

346,463

227979
232,905
104,643
120,596
136,137
151,272
166,005
194,283
199,887
217,831
242,072
285,782
313,671
321,318
113,444
130,805
147,738
164,247
180,336
211,277
217,495
237,206
263,905
312,292
343,901
352,531
53,104

60,821

68,230

75,339

82,152

94,918

97,157

104,884
114,969
131,953
139,869
142,141

69,293

4,592
4,565
6,201
6,178
6,155
6,132
6,109
6,063
6,036
6,002
5,952
5,853
5,714
5,686
6,573
6,550
6,526
6,503
6,480
6,434
6,405
6,371
6,321
6,220
6,079
6,050
3,493
3,471
3,449
3,426
3,404
3,360
3,339
3,307
3,261
3,169
3,052
3,027

4,315



Perfis Ocos Rectangulares

EN 10219 -3

Dimensdes

Espessura
¢ (mm)

Massa
: Linear
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Secgao
i (em?)

Ixx
i emf)

: (em?®)

Elyy
- (em)

EVVyv
i (em?)

Eivv
i (em)

220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x

220 ixi

220 ix i

220 ix:

100

100

100

100

100

100

100

100

100

100

100

120

120

120

120

120

120

120

120

120

120

120

120

130

130

130

130

130

130

130

130

130

130

130

130

140

140

140

140

%35
40
45
%50
6.0
63
70
éso
%1&0
%120
125
%30
35
40
45
50
6.0
%63
70

‘80

40
45
50
%60
63
70

‘80

(30
i35
{40

45

%16952
19270
21563
%23330
28,286
29,335
%32309
| 36,457
44,405
%50315
52,629
%15549
18,051
20526
22,976
§25400
130170
§3L313
34,507
%38969
%41545
54,683
%56554
%1&020
18,600
21154
23,682
26,185
31112
§32302
' 35,606
40225
§49115
' 56,567
%58517
16,491
%19150
21782

£ 24,389

=
215
§15
r
215

15

1
1
1
1
1
1

(12

p
1
1
1
1
1

‘12

15
15
15

‘15

%152568
173430
194067
214470
§254574
264015
174469
;196858
230787
%274&41
284107
111953
120067
147787
165427
;182880
217224
225454
§186338
210433
%256143
260478
271459
%115&44
1133920
%152&09
1170510
188532
240,06
§232574
192072
217215
;265221
036,41
%2106&1
148419
172350
196038

£ 219501

21,59
§2455
0747
%3036
3603
3737
4116
§4a44
%5657
%6486
67,04
1981
22,99
26,15
2007
észss
3843
%3&89
4396
49,64
%6057
69,66
72,04
%2041
23,69
%2695
3017
33,36
%3963
4115
4536
5124
§6257
72,06
%7454
2101
24,39
775

13107

%134&333
' 1519264
1687479
1851022
;2164272
2213195
2408114
;2669574
| 3134457
%3368386
' 3440860
%1309818
1510400
' 1705,909
%189&490
2082189
2438120
%2500885
725811
%3029397
%3575790
' 3888,130
3979714
%1380556
1502434
1799232
2000996
2197772
576,544
;2644880
| 884,660
%3209258
' 3796,457
| 4148,002
%4249141
1451194
 1674,467
1892554

£ 2105,502

120394
;138115
153407
168275
;196752
201,200
218919
;242698
284,951
%306217
312,805
%11&083
137,300
155083
172,408
;18&290
221,738
227362
;241801
275,400
%325072
' 353,466
361,792
%125505
144,767
%16&567
181,909
199797
234231
§240A44
262,242
201751
§345132
377001
%386286
131,927
150,224
172,050

£191,400

7,809

7,750
: 7,696

{7,649

§z444
%zzoe
7164
8132
8105
077
%&050
802
7966
7018
§1875
7812
§1684
74m1
7432
%8225
5198

8171

144

§8117
%&063
017
7975
7914
§z790
7587
%zsso
8311
%8285
8250

18,232

397,923
447,664
495,714
542,102
630,002
646,541
700,985
773,240
899,077
969,086
988,506
517,727
585,752
671,503
745,010
816,308
952,397
979,192
1064,750
1179,489
1383,475
1508,416
1542,534
618,066
711,738
802,833
891,385
977,428
1142,120
1175119
1279,250
1419,446
1670,599
1829,726
1872,956
728,609
839,571
947,637

1052,844

79,585

89,533

99,143

108,420
126,000
129,308
140,197
154,648
179,815
193,817
197,701
86,288

99,292

111,917
124,168
136,051
158,733
163,199
177,458
196,582
230,579
251,403
257,089
95,087

109,498
123,513
137,136
150,374
175711
180,788
196,808
218,376
257,015
281,496
288,147
104,087
119,939
135,377

150,406

4,293
4,270
4,248
4,226
4,181
4,159
4,127
4,080
3,987
3,865
3,840
5112
5,090
5,068
5,045
5,023
4,978
4,955
4,922
4,874
4,779
4,653
4,627
5,503
5,481
5,458
5436
5,413
5,368
5,344
5,311
5,263
5,167
5,039
5,013
5,889
5,867
5,844

5,821



Perfis Ocos Rectangulares

EN 10219 -3

Espessura
¢ (mm)

Massa
: Linear
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

E Seccdo
“(em?)

Ixx
:emf)

: (em?®)

ixx
i (em)

Elyv
: (em)

EVVyy
i (em?)

Eivv
i (em)

220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
220 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x

250 ix:

140

140

140

140

140

140

140

140

180

180

180

180

180

180

180

180

180

180

50

50

50

50

50

50

50

50

50

50

100

100

100

100

100

100

100

100

100

100

100

%50
éso
éss
70

80

%45
50
%60
63

(70

gao
%&5
0
45
%ao
%ao
6.3
70

80

%30
35
40
45
éao
6.0
%63

(70

§26370
32,054
3320
%36705
41481
50685
%5&451
60479
24,294
%21215
130110
%35322
37,248
401
%46505
- 56,965
65,987
%68329
13,665
%15853
%1&014
120150
22260
%2&402
27357
30111
33,945
41265
%1&020
18,600
21154
%23682
26,185
31112
%32302
' 35,606
40225
49115

56,567

‘15
‘12

(12

1
P
1
1

‘12

120
20
%20
120
18
p
16
1
B0
1
1
1
1
1
12
1

‘12

242730
;230189
230702
198207
§223997
736,99
210424
§217124
174917
%195&48
2167,92
257918
268186
221945
951107
§307a11
237553
459,84
;163980
%190236
%216L68
' 2418,00
404,08
%253459
626,27
' 2167,99
444,04
207108
153,44
§133a20
152309
1170510
;188532
240,06
%232574
192072
217215
265221

$2036,41

134,36

i 40,83

2,41

| 46,76
15284
64,57

{7446

30,95

%3467
38,36
%4563
4745
52,36
50,24
§7257
' 84,06
8704
§1141
2019
%2295
2567
%2836
%3&63

i 34,85

152,57

2041
§2359
26,95
3017
ésase
3063
%4115
45,36
51,24
62,57

72,06

%2313356
 2713.968
2788775
%304&508
' 3389,120
4017124
4407874
;4518568
%2265845
%2523525
2775689
%326&664
' 3364,354
' 3678,903
%4108565
' 4899,790
| 5447362
%5596276
1148043
%1319954
%148&443
1647557
%1803343
%2099122
130,239
%230&010
2542378
943,341
%1605633
' 1851,660
' 2091,656
%2325573
| 553,760
' 2992,342
%3065835
| 3341,654
%3714085
4384174

| 4757136

%21&305
246,724
25355
%27&683
308102
365193
400,716
§410779
%205886
%22&411
250335
%296697
' 305,850
| 334,446
%37&506
445,435
| 495215
%50&752
91,843
%105596
%118315
131,805
144267
%161930
170,419
184641
203,390
235467
128,451
§148J33
167333
%18&054
204,301
239,387
%245267
267332
207127
350,734

380,571

%8206
8153
8109
%&068
8,009
7888
7694
ézass
%8557
%8532
8,507
8457
8420
5,382
%8328
8217
8,050
%8018
8121
%&085
%&048
8012
7975
%zgoo
7818
7757
7668
7483
%8870
8,840
8810
%8]80
8,750
8,689
%8532
8583
8514
gan

18125

1155,226
1351,658
1391,622
1516,429
1685,024
1989,006
2187,065
2240,650
1669,595
1858,522
2043,199
2399,978
2475979
2705,933
3019,547
3595,466
4000,720
4109,142
85,827
97,549
108,589
118,967
128,704
146,334
149,044
158,039
171,412
190,037
388,817
446,833
502,992
557,321
609,852
709,634
729,634
791,971
875,064
1021,077

1108,342

165,032
193,094
198,803
216,633
240,718
284,144
312,438
320,093
185,511
206,502
227,022
266,664
275,108
300,659
335,505
399,496
444,524
456,571
34,331
39,020
43,436
47,587
51,482
58,534
59,618
63,615
68,565
76,015
77,763
89,367
100,598
111,464
121,970
141,927
145,927
158,394
175,013
204,215

221,868

5,799
5,753
5,728
5,695
5,647
5,550
5,420
5,393
7,345
7,322
7299
7,252
7,224
7189
7139
7,039
6,899
6,871
2,220
2,198
2,175
2,153
2,130
2,086
2,068
2,036
1991
1,901
4,365
4,343
4,320
4,298
4,276
4,231
4,211
4,179
4,132
4,040

3,924



Perfis Ocos Rectangulares

EN 10219 -3

Dimensdes

Espessura
¢ (mm)

Massa
: Linear
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Secgao
i (em?)

Ixx
i emf)

: (em?®)

Elyy
- (em)

EVVyv
i (em?)

Eivv
i (em)

250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
250 x
260 x
260 x
260 x
260 x
260 x
260 x
260 x
260 x
260 x
260 x
260 x
260 x
260 x
260 x
260 x
260 x
260 x

20 ix:

100

150

150

150

150

150

150

150

150

150

150

200

200

200

200

200

200

200

200

200

200

100

100

100

100

100

100

100

100

100

100

100

100

140

140

140

140

140

140

125
40
45
%50
6.0
63
70
éso

10,0

4,5
50
6,0
o

(70

gsp
%35
w0
§45
%50
60
ges
70
gsu

10,0

%45
ésn
%60
63

70

%58517
24,294
27215
%30&10
3582
37248
10
§4a505
%56965
%65887
68,329
07434
30747
34,085
%40532
42193
46,596
%52]85
64815
75,407
%78142
16,491
%19150
§2L782
24,389
%25970
32,054
33202
%36705
41481
50685
%5&451
60479
24,204
%21215
30110
%35322
37,248

L4110

1
1
1
1

(12

1
p
1
1

‘12

106,61
§174917
195948
2167.92
;257918
268186
221945
§251L27
307611
%237553
459,84
%98162

110689
122526
145915
;151885
167746
%190026
233334
%90488

%93170

503,68

%68&40

%78415

87800

%97&92

153,94
119851
132138
§149332
184,66
210424
§217124
174917
%195&48
167,92
257918
268186

£ 221945

74,54
éaogs
3467
%3&36
4563
4745
%5236
5024
7257
%8406
87,04
%3435
3017
4336
§5L63
53,75
5036
6724
;8257
%9&06
%9&54
2101
2439
%2175
3107
%3436
4083
a4
4676
;5284
6457
7446
§7zo4
3095
%3457
38,36
%4563
4745

152,36

%486&346
;2696870
§3003789
%3304J76
;3885562
;400L430
§4375297
;4885]92
%5825007
%6451896
;6832669
%3302083
§368L906
§4054593
;477&782
;4931026
§540&940
%6051498
;7265841
%815&656
%839&992
§177L305
%204&330
%230&889
§2561973
%2820695
§3301199
§3390357
%3691258
;4112398
§486L979
%5290512
§5411051
§2833199
%3155556
§347L028
%408L535
§420L506

| 4593613

%38&468
215,750
240,303
264,334
§310345
300114
%35&024
390,863
%46&001
%516632
530,613
264167
294,552
304367
%382303
394,962
432715
%484600
' 581,267
§B52692
%67L759
136,254
157179
%171605
197536
216977
| 254,400
260,797
| 284,404
;316338
373,998
%406362
| 416,696
217,938
%242735
267,002
%313964
323193

353,355

- 8,081

19335

,308

9281
19228
9,183

19141

;8859
%8765
8729
9720
9695
9670
%9620
9584
9546
9491
§9381
9216
%9184
9182
9152
%9122
9001

9,061

,000

§8941
%8892
8822
8678
8429
éssss
9,568
%9540
9513
9457
9,410

19,367

1133,038
1234,244
1372,782
1507,952
1768,345
1824,594
1991,873
2219,247
2634,196
2925,290
3002,334
2352,345
2621,599
2885,505
3397,468
3512673
3846,244
4303,960
5154,395
5791,981
5959,676
402,935
463,137
521,434
577,857
632,435
736,178
757,332
822,300
909,005
1061,743
1156,094
1181,215
1095,648
1218147
1337,559
1567,274
1617,022

1764,304

226,608
164,566
183,038
201,060
235,779
243,279
265,583
295,900
351,226
390,039
400,311
235,235
262,160
288,550
339,747
351,267
384,624
430,396
515,440
579,198
595,968
80,587

92,627

104,287
115,571
126,487
147,236
151,466
164,460
181,801
212,349
231,219
236,243
156,521
174,021
191,080
223,896
231,003

252,043

3,899
6,315
6,293
6,270
6,225
6,201
6,168
6,120
6,025
5,899
5,873
8,204
8,181
8,158
8,112
8,084
8,050
8,000
7,901
7,765
7,738
4,379
4,357
4,335
4,313
4,290
4,246
4,226
4,194
4,148
4,055
3,940
3,916
5,950
5928
5,905
5,860
5838

5,805



Perfis Ocos Rectangulares

EN 10219 -3

Espessura
¢ (mm)

Massa
: Linear
- (Kg/m)

Tubos
: por Atado

Peso
: por Atado
- (Kg)

Seccdo
i (cm?)

Ixx
‘emf)

:(em?)

ixx
i (em)

Elyv
:(emf)

Wyy
:(em?)

Eiyv
i (em)

260 x|
260 ; xé
%0 x
260 % x%
%0 x
20 x
20 x
%0 x
%0 x
260 ; xé
%0 x
%0 [ x
260 ; xé
%0 x
300 % x%
300 x|
300 % x%
300 [ x
300 x|
300 % x%
300 x|
300 [ x .
300 % x%
300 x|
300 % x%
300 % x%
300 x|
300 x|
300 % x%
300 [ x
300 % x%
300 x|
300 x|
300 % x%
300 [ x
300 x|
300 % x%
300 x|

300 x

140

140

140

140

180

180

180

180

180

180

180

180

180

180

50

50

50

50

50

50

50

50

50

50

100

100

100

100

100

100

100

100

100

100

150

150

150

150

150

§4o
45
50
6.0
%63
70

80

4,5
50
6,0
6,3

(70

%45
50
6.0
%63
70
%80
1100
120
125
40
45
%ao
60

63

| 46505
' 56,965
%65987
%68329
26,806
%30041
33,250
39,500
41,204
§45497
51,529
%63245
73523
76179
%1&020
18,600
21154
23,682
26,185
31112
gszsoz
' 35,606
%40225
49115
24,294
%21215
130110
35,822
%31248
4101
%46505
' 56,965
65,987
%68329
07434
30747
%34035
40532

£ 42193

P
1
1
1
1
1
1
1
P
‘10
14
%14
14
1

(12

10
‘10
10
§10

10

251127
§205074
%237553
%245934
144752
162021
178550
213786
222502
;245684
278257
227682
;264&83
742,44
%115&44
133920
%152&09
1170510
188532
240,06
§232574
563,63
%289&20
946,90
204070
%228&06
| 250924
257918
%268L86
197285
223224
273432
237553
459,84
;164&04
184482
204210
§243L92

$ 531,58

5024
§7257
84,08
%8104
3415
3807
4236
5043
5249
észgs
65,64
%8057
9366
9704
%20#1
23,60
%2&95
3017

133,36

14115
| 4536

{5124

162,57

%3467
38,36
4563
4745
észas
50,24
7257
84,06
8704
ésags
3917
%4&36
51,63

53,75

' 5128,803
| 6112,646
' 6767760
%6949760
' 3357530
%3743439
4121362
4855871
%5012656
' 5489,967
| 6145208
%7363313
' 8245,008
%8482468
%188&444
2166215
2444244
2714587
297,300
%348&068
' 3547998
3857819
%4272154
' 5002,699
%332&457
%3691015
4065217
4776788
%490&796
| 5360,462
%5971880
| 7106,032
 7808,314
%8003593

| 4196,670
| 4679,444
%5153134
' 6073,508

265,595

394,523
470204
520507
%534597
258272
287,934
317,028
373529
%385589
422305
472,708
%56&409
634,231
%B5Z498
%125363
144414
%162950
180972
198487
%232005
236,533
' 257188
%284810
333513
221,364
%24&468
271,014
318453
327120
§351364
%398524
473735

{520,554

533,973

279778
311,963
343542
§404901

{417,706

9,304
9178
8973
%&935
9916
%9890
9,864
9812
9772
§9733
9676
%9560
9383
%9349
%9599
9,562
952
9,486
9448
Lgar1
;9288
9222
%9131
8,942
%10358
%10327
10295
10231
%10169
10118
%1&045
9,896
9638
%9593
10,958
10,930
%10302
10,846

110,797

1964,149
2327673
2581,433
2648,358
1917,445
2135,785
2349,533
2763,434
2856,309
3125168
3493,232
4174133
4679,248
4811,851
102,417
116,505
129,803
142,334
154,121
175,554
179,330
191,682
207,119
230,870
595,205
660,000
722,769
842,354
868,122
943,615
1044,771
1224,410
1343,102
1373923
1447457
1611,023
1770,869
2079,565

2150,035

280,593
332,525
368,776
378,337
213,049
237,309
261,059
307,048
317,368
347,241
388,137
463,793
519,916
534,650
40,967

46,602

51,921

56,933

61,648

70,222

71,732

76,673

82,848

92,348

119,041
132,000
144,554
168,471
173,624
188,723
208,954
244,882
268,620
274,785
192,994
214,803
236,116
277,275

286,671

5,758
5,664
5,542
5,516
7493
7471
7,448
7,402
7377
7,343
7,295
7198
7,068
7,042
2,240
2,217
2,195
2,172
2,150
2,105
2,088
2,056
2,010
1,921
4,385
4,363
4,341
4,296
4,277
4,245
4,199
4,108
3,997
3,973
6,436
6,413
6,391
6,346

6,325



Perfis Ocos Rectangulares

EN10219-3

Dimensoes Espessura Massa Tubos Peso Seccgao Ixx Wxx lyy Wyy iyy

: (mm) : Linear . por Atado : por Atado : (cm? : (cm*)  (cmd) (cm) : (cm*) i (cmd) : (cm)

: Kgm) (ko) f f f f
300 x 150 7,0 46596 10 1279576 59,36 6863106 457540 10753 2350016 ;313336 | 6,292
300 x| 150 80 52785 8 953368 6724 7683567 512238 10690 | 2602953 349727 | 6246
300 x| 150 10,0 64815 6 933334 8257 9209366 613958 10561 | 3125029 416671 | 6152
300 x| 150 120 75407 6 71465 9606 10298074 686,538 10354 3498050 | 466,407 | 6035
300 x| 150 125 78142 6 981311 9954 10594228 706282 10316 | 3594782 | 479304 | 6009
300 | x. 200 40 30574 6 110066 3895 5072884 338192 11413 2736559 | 273656 | 8382
300 x| 200 50 37960 6 136656 4836 6241050 416070 11,361 | 3360921 | 336092 | 8337
300 x| 200 60 45242 6 162871 5763 7370228 491,349 11309 | 3962188 | 396219 | 8291
300 x| 200 63 47139 6 169700 6005 7624393 508293 11268 | 4103817 | 410382 | 8267
300 x| 200 70 5001 6 187528 6636 8365749 557717 11228 | 4498387 | 449,838 | 8233
300 x| 200 80 50065 6 912634 7524 9389274 625952 11171 | 5041667 | 504167 | 8186
300  x. 200 100 72665 6 061594 9257 11312698 754180 11055 6057729 | 605773 | 8,090
300 x| 200 120 84827 4 903585 10806 12787834 852522 10878 | 6853741 | 685374 | 7,964
300 x| 200 125 87954 4 911090 11204 13178864 878591 10845 | 7059936 | 705994 | 7938
300 x: 220 :50 39530 6 142308 5036 6676217 445081 11514 4162689 378426 | 9,092
300 x| 220 60 47126 6 169654 6003 7888916 505928 | 11463 | 4912752 | 446614 | 9046
300 x. 220 163 48117 6 176821 6257 8167913 544528 11425 5091093 | 462,827 | 9,020
300 x| 220 70 54289 6 195440 6916 8966,806 597787 11,387 | 5585087 (507735 | 8987
300 x| 220 80 61577 6 1677 7844 10071556 671437 11331 | 6266901 | 569718 | 8938
300 x| 220 100 75805 6 072898 9657 12154032 810269 11218 7547790 | 686163 | 8,841
300 x| 220 120 88595 4 912628 11286 13783738 918916 11,051 | 8565826 | 778711 | 8712
300 x 220 125 191879 4 1220510 11704 14212718 947515 (11,020 | 8829401 | 802673 | 8685




CLASSES DO AGO

Classe Caracteristicas Quimicas
Aco
Espessuras Nominais <40mm
% por massa
C Si Mn P S Cr Mo Ni Al Cu CEV
% % % % % % % % % % <16mm
max. max. max. max. max. max. max max. max. max. % max.
S355J0WH : 0,16 0,50 0,5-1,5 0,035 0,035 0,30-1,25 0,30 0,65 0,02 0,25-0,55 0,52
S355J2WH : 0,16 0,50 0,5-1,5 0,030 0,030 0,30-1,25 0,30 0,65 0,02 0,25-0,55 0,52
S355k2WH § 0,16 0,16 0,5-1,5 0,030 0,030 0,40-0,80 0,30 0,65 0,02 0,25-0,55 0,52
S420k2WH : 0,20 0,20 05-1,5 0,030 0,030 0,40-0,80 0,30 0,65 0,02 0,25-0,55 0,52
S460k2WH @ 0,20 0,20 05-15 0,030 0,030 0,40-0,80 0,30 0,65 0,02 0,25-0,55 0,52
S500k2WH i 0,20 0,20 0,5-1,5 0,030 0,030 0,40-0,80 0,30 0,65 0,02 0,25-0,55 0,52
Classe Caracteristicas Mecanicas Energia minima
Aco : de resiténcia ao choque KV2
R, (MPa) R, (MPa) CA :
Espessura Espessura Espessura Temperatura
Min. (mm) (mm) Min. (%)
<16mm <3 >3<40 <40 -20°C 0°C
S355J0WH : 355 510-680 470-630 20 - 27
S355J2WH : 355 510-680 470-630 20 27 -
S355k2WH @ 355 510-680 470-630 20 40 -
S420k2WH @ 420 520-680 520-680 17 40 -
S460k2WH | 460 540-720 530-710 15 40" -
S500k2WH : 460 590-770 580-760 14 40 -

* Este valor corresponde a 27J a -30 °C.



CONDICOES DE FORNECIMENTO

ACONDICIONAMENTO

O material é disponibilizado em atados geométricos, cintados com ban-
das de aco, em formato hexagonal, quadrado e/ou retangular. Para faci-
litar o manuseamento (carga/descarga) todos os atados sao fornecidos

com cintas de poliéster adequadas ao peso do atado.

ETIQUETAGEM
Cada atado é fornecido com uma etiqueta fixada por um grampo meta-
lico, garantindo a identificagdo do produto e consequentemente a ras-

treabilidade do mesmo.

OPCOES DE FORNECIMENTO

GALVANIZACAO POR IMERSAO
Possibilidade de fornecimento de tubos galvanizados por imersédo a
quente, de acordo com a norma EN 10240 A.1/ A.2 ou com a ISO 1461,

conferindo maior protegéo contra a corrosao.

TOLERANCIAS ESPECIAIS
As tolerancias especiais devem ser solicitadas no ato de consulta/en-

comenda.

SOLDADURA
Possibilidade de remocéo do cord&o interno de soldadura.
Possibilidade de definicdo da posigdo de corddo de soldadura, de acordo

com valor objetivo e/ou face do tubo.

APTIDAO A GALVANIZAGAO
Possibilidade de fornecimento de tubos com caracteristicas quimicas

que garantam a aptidao a galvanizac&o por imers&o a quente.

VALOR EQUIVALENTE DE CARBONO (CEV)
Possibilidade de especificar o valor do CEV no ato da consulta/enco-

menda.

AREAS DE APLICACGAD

CONSTRUGAO

INDUSTRIA

ENERGIA

PROTECAO DA SUPERFICIE

Durante o fabrico todos os tubos sao revestidos por éleo protetivo, de
alto poder hidrofugante, de forma a proteger a superficie contra a cor-
rosao. Salvo indicacdo contréria pelo cliente no ato da encomenda/con-

sulta.

CERTIFICADO
Na expedigdo, todas as encomendas sdo acompanhadas do respetivo
certificado de inspecdo, segundo a EN 10204, de acordo com a norma

de produto aplicavel.

SOLDABILIDADE NOS CANTOS
Possibilidade de fornecimento de tubos que cumpram os requisitos

compativeis com a soldabilidade nos cantos, de acordo com EC3.

COMPRIMENTO
Capacidade de fornecimento de tubos com comprimentos especificos,

solicitados no ato da consulta/encomenda.

OPERAGOES DE DEFORMAGAO ESPECIFICAS (OU ESPECIAIS)
Possibilidade de fornecimento de tubos, de acordo com as mais exigen-

tes capacidades de deformacéo.

EMBALAMENTO
Os atados poderéo ser configurados, de acordo com indicacdes do clien-
te, no ato da consulta/ encomenda. Possibilidade de serem utilizadas

embalagens com protec&o anticorrosiva — VCI.

ENSAIOS LABORATORIAIS
Possibilidade de serem solicitados ensaios laboratoriais especificos, ndo
previstos na norma aplicavel (anisotropia, nevoeiro salino, metalografia,

alongamento a espessura, entre outros).

ENGENHARIA
E ARQUITETURA
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BANDAS / FORMATQOS
LAMINADA A QUENTE (PRETA)

EN 10111/ EN 10025-2

Os agos laminados a quente resultam de um processo de confor-
magao acima da temperatura de recristalizagao.

A estrutura metalurgica destes agos de baixo teor de carbono
permite uma ampla gama de resultados, como a resisténcia a
fadiga e a ductilidade até elevadas resisténcias mecéanicas com
propriedades especificas relativas a resisténcia ao impacto. Para
além dessas propriedades mecanicas, estdo garantidas exce-
lentes condigdes para a soldabilidade e aptiddo a galvanizagao

aquente.

CARACTERISTICAS DIMENSIONAIS

Tolerancias de largura das chapas

As chapas de ago laminadas a quente, pelas suas diferenciadas
propriedades quimicas e mecanicas, servem varios propositos e
diferentes aplicagbes.

A versatilidade é uma das suas carateristicas, permitindo grandes

deformagdes e produgdo de grande volume a um custo inferior.

Largura Tolerancias bordos brutos (mm) Tolerancias bordos aparados (mm)
Nominal (mm)

inferiores superiores inferiores superiores
<1200 0 +20 0 +3
>1200 <1500 0 +20 0 +5
>1500 0 +25 0 +6




CARACTERISTICAS DIMENSIONAIS

Tolerdncias na espessura

Espessura : Tolerancias para uma largura nominal (mm)
Nominal (mm) : . . .
<1200 £ >1200 < 1500 - >1500 <1800 - >1800
<20 1017 L +0,19 c02 .
>2,00<2,50 i 10,18 F10,21 { 40,23 {4025
>2,50 <3,00 ?iozo ?io.zz ?i0,24 ?io.za
>3,00< 4,00 ?iU,ZZ ?¢0,24 ?iU,ZB ?i0.27
> 4,00 <5,00 {1024 { 0,26 {4028 14029
>5,00< 6,00 ?iozs ?io.za ?i0,29 ?io.31
>6,00<8,00 £ 10,29 {4030 {4031 14035
>8,00<10,00 £ 10,32 £ 40,33 {1034 £ 10,40
>10,00 <1250 £+0,35 $+0,36 £+037 L +0,43

Tolerancias de comprimento

Comprimento (mm) . Tolerancias normais (mm)
' inferiores : superiores
<2000 0 410
>2000 <8000 0 0,5% do comprimento
> 8000 ‘0 L 440

Tolerancias de planeza das chapas de aco macio

Espessura nominal : Largura nominal : Tolerancia de planeza : Tolerancias especiais
(mm) - (mm) - (mm) - (mm)
<200 | <1200 18 9
?> 1200 <1500 ?20 ?10
: >1500 i 25 :13
>2,00<25 : <1200 P15 '8

{ >1200 < 1500 i18 ‘9

© > 1500 i23 112




TABELA DIMENSIONAL

Espessura Largura (mm)

(mm) : .
: 1000 1250 1500 2000
Chapas Unidades Balote Chapas Unidades Balote Chapas Unidades Balote Chapas Unidades Balote
- (kg) i p/Balote : (kg) i (kg) i p/ Balote : (kg) i (kg) i p/ Balote : (kg) : (kg) i p/Balote : (kg)
15 23,55 110 2591 36,8 70 2576 52,99 50 2649 : :
2 314 80 : 49,06 50 2453 70,65 35 2473
2,3 36,11 70 56,42 40 2257 81,25 30 2437
25 39,25 64 61,33 40 2453 88,31 30 2649
3 471 55 73,59 34 2502 105,98 25 2649 1884 13 2449
4 62,8 40 98,13 26 2551 1413 18 2543 251,2 10 2512
5 78,5 32 122,66 21 2576 176,63 14 2473 314 8 2512
6 94,2 27 147,19 17 2502 211,95 12 2543 376,8 7 2638
8 125,6 20 196,25 13 2551 2826 10 2826 5024 5 2512
10 157 16 245,31 10 2453 353,25 8 2826 628 4 2512
12 1884 14 : 294,38 9 2649 4239 6 2543 753,6 3 2261
?”':r';')p' ref. 2000 2500 3000 4000
CLASSES DO ACO
Classe = Caracteristicas Quimicas Caracteristicas Mecénicas
Age Espessuras nominais < 16mm R, min. R, L,=80mm L,=565
% por massa Espessura - Espessura Espessura Espessura
(mm) (mm) (mm) (mm)
C Si Mn P S N Cu CEV <16 <3 >3 <1 >1 >15 >2 >25 >3
% % % % % % % % <100 <15 <2 <25 <3 <40
max. max max max. max. max. max. max : : : : : :
s - - am o sioaso aeso LI LI L2 omo Ui i
S235JR : 0189 - 1,50 0,045 : 0,045 :0014 : 0,60 0,35 235 360a510 : 360a510 : 17 18 19 20 21 26
§235J0 : 0189 - 1,50 0,040 : 0,040 :0,014 : 0,60 0,35 235 360a510 : 360a510 : - - - - -
§235J2 : 0189 - 1,50 0035 : 0035 : - 0,60 0,35 235 360a510 : 360a510 : 15 16 17 18 19 24
S275JR : 0,24 - 160 0,045 : 0,045 :0014 : 060 0,40 275 430a580 : 410a560 : 15 16 17 18 19 23
S$275J0 : 0,21 - 1,60 0,040 : 0,040 :0,014 : 0,60 0,40 275 430a580 : 410a560 : - - -
S§275J2 0,21 - 1,60 0035 : 0035 :- 0,60 0,40 275 430a580 : 410a560 : 13 14 15 16 17 21
S355JR : 0,27 0,60 1,70 0,045 : 0,045 :0014 : 0,60 0,45 355 510a680 : 470a630 : 14 15 16 17 18 22
$355J0 : 0,23 0,60 1,70 0,040 : 0,040 :0,014 : 0,60 0,45 355 510a680 : 470a630 : - - -
$355J2 : 0,23 0,60 170 0,035 :0035 : - 0,60 0,45 355 510a680 : 470a630 : - -

S355K2 i 0,23 0,60 1,70 0,035 (0035 - 0,60 0,45 355 510a680 : 470a630 : 12 13 14 15 16 20




Classe Caracteristicas Quimicas Caracteristicas Mecanicas
Aco
Espessuras nominais R, (MPa) R, (MPa) L,=80mm L,=565
% por massa max. max. vS,
Espessura (mm) Espessura (mm)
C Mn P 1<2 2<11 1<15 15<2 2<3 3<11
% % % %
max max. max max
DD11 0,12 0,60 0,045 0,045 170-360 170-340 440 22 23 24 28
DD12 0,10 0,45 0,035 0,035 170-340 170-320 420 24 25 26 30
DD13 0,08 0,40 0,030 0,030 170-330 170-310 400 27 28 29 33

CONDICOES DE FORNECIMENTO

ACONDICIONAMENTO

O material é disponibilizado em bandas/bobines, cintados com bandas
de aco e, no caso da chapa em formatos, em balotes envolvidos em pe-
licula protetora. Para facilitar o manuseamento de balotes (carga/des-

carga), estes sao suportados por barrotes de madeira.

OPCOES DE FORNECIMENTO

TOLERANCIAS ESPECIAIS

ESPESSURA, COMPRIMENTO E LARGURA:

Este produto é fornecido com tolerancias de espessura, largura e compri-
mento (no caso da chapa em formatos), em conformidade com a norma
aplicavel. Tolerancias especiais poderao estar disponiveis mediante pedido/
sob consulta. Possibilidade de aparamento de bordos.

CLASSES DE ACO:

Poder-se-4 avaliar, a pedido/sob consulta, a possibilidade de fornecer

outras classes de aco que ndo tenham sido mencionadas acima.

EMBALAMENTO E ACONDICIONAMENTO

As bandas/bobines/balotes poderdo ser configurados de acordo com
indicacdes especificas do cliente, definidas no ato da consulta/ enco-
menda. Possibilidade de serem utilizadas embalagens com protecao

anticorrosiva — VCI.

AREAS DE APLICACAD

ENERGIA

INDUSTRIA CONSTRUGAO

ETIQUETAGEM
Cada banda/bobine/balote é fornecido com uma etiqueta, garantindo a

correta identificagdo do produto e sua rastreabilidade.

CERTIFICADO
Cada encomenda serd acompanhada do respetivo certificado de inspe-

cdo, segundo a EN 10204, de acordo com a norma de produto aplicavel.

REVESTIMENTOS E TRATAMENTOS DE SUPERFICIE
Os produtos sao fornecidos de acordo com a norma aplicavel, com a
possibilidade de tratamentos/ revestimentos adicionais, previamente

definidos no ato da consulta/encomenda, sob responsabilidade do cliente.

ENSAIOS LABORATORIAIS
Possibilidade de serem solicitados ensaios laboratoriais especificos, ndo
previstos na norma aplicavel (anisotropia, nevoeiro salino, metalografia,

alongamento a espessura, entre outros).

ENGENHARIA
E ARQUITETURA
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BANDAS / FORMATOS
LAMINADA A FRIO (POLIDA)

EN10130/EN 10268/ EN 10209

Os agos laminados a frio resultam de um processo de redugéo Privilegia-se a utilizacéo deste tipo de chapas sempre que as
continua de espessura, que implica a necessidade posterior de carateristicas de deformacédo e ductilidade do material sejam
um tratamento térmico, por forma a repor e a uniformizar as importantes ou sempre que seja necessario um acabamento de
carateristicas mecanicas pretendidas para o produto. superficie especifico de baixa rugosidade (como em cromados ou

processos de eletrodeposicdo).

A sua utilizacdo é requerida em mdltiplos campos de aplicagao,
nomeadamente na industria, devido a sua grande versatilidade:
aindustria automavel, o fabrico de mobiliario metalico, eletrodo-

meésticos, entre outros.

CARACTERISTICAS DIMENSIONAIS

Tolerdncias de largura dos formatos e bandas largas

Espessura : Tolerancias normais (mm) : Tolerancias apertadas (S) (mm)
Nominal (mm) :

inferiores : superiores inferiores : superiores
<1200 0 44 ‘0 42

>1200 <1500 ‘0 i45 ‘0 42

> 1500 ‘0 ‘46 ‘0 ‘43




CARACTERISTICAS DIMENSIONAIS

Tolerdncias na espessura

Espessura . Tolerancias para uma largura nominal (mm) . Tolerancias apertadas (S) para uma largura nominal (mm)
Nominal (mm) . ) ) : ) )

: <1200 :>1200 <1500 :>1500 <1200 :>1200 <1500 £ >1500
>035<040  +004 005  £0025 1 +0035
> 0,40 < 0,60 §¢0,05 ;Lo,oa ;Lo,m ;L0,035 §¢0‘045 §¢0,05
>0,60<0,80 ii0,0G iio.m iio,oa §¢0.040 iiO‘DSD iio,os
>0,80 <1,00 L+0,07 1+0,08 1 +0,09 | £0,045 | + 0,060 1+0,06
>1,00 < 01,20 ;io,os ;io,og ;io,m ;i0,055 ;io‘om ;iom
>1,20<160 iio,m iio.n iio,u iio.om iiO‘OSO ii0,0S
>1,60 <2,00 §i0,12 §¢0,13 §i0,13 iio.oso iio‘ogo iio,og
>2,00<2,50 [+014 1+015 1+015 £+0,100 £+0110 F+011
>2,50 < 3,00 ;tO,lB §¢0.17 ;iU,l? ;tO.llO ziO‘lZO ;tO,lZ

Tolerancias de comprimento

Comprimento (mm) . Tolerancias normais (mm) . Tolerancias apertadas (S) (mm)
r inferiores superiores inferiores superiores
<2000 0 6 0 3
>2000 0 0,3% do comprimento 0 0,15% do comprimento

Tolerancias de planeza das chapas de ago macio

Classe : Largura nominal (mm) : Espessura nominal (mm)
de tolerancia H : . .
<1200 <07 1207<12 212
Normal £ > 600 < 1200 ‘12 ‘10 '8
{ >1200 <1500 P15 (12 f10
i >1500 ‘19 i17 15
Apertada (FS) { > 600 <1200 ‘5 L4 i3
{ >1200 < 1500 i6 i5 i4

i >1500 ‘8 7 ‘6




TABELA DIMENSIONAL

Espessura Largura (mm)
(mm) : .
1000 1250 1500
: Chapas Unidades Balote Chapas Unidades Balote Chapas Unidades Balote
i (kg) : p/ Balote i (kg) : (kg) : p/ Balote : (kg) i (kg) : p/ Balote i (kg)
05 1785 £ 320 {2512 f1227 £ 205 {2514 £1766 £140 {2473
06 {942 i 270 {2543 §14,72 i 180 i 2649 21,2 {120 {2543
08 12,56 i 200 i 2512 £19,63 £ 130 i 2551 §28,26 i90 {2543
1 {157 i 165 i 2501 i 2453 {105 {2576 §3533 {75 {2649
1,25 19,63 {125 {2453 £ 30,66 i85 { 2606 { 44,16 {60 {2649
15 £ 2355 {110 i 2501 {368 {70 {2576 {5299 {50 {2649
2 {314 {80 {2512 { 49,06 {50 {2453 £ 7065 i35 i 2473
25 £3925 i 60 {2355 i61,33 Al {2514 {8831 i30 i 2649
3 L4171 i55 i 2501 17359 i34 £ 2502 £105,98 1925 £ 2649
Comp.ref.
(mm) 2000 2500 3000
Classe Tipo Caracteristicas Quimicas Caracteristicas Mecéanicas
Aco : Revestim. i
Espessuras nominais R, (MPa)? R~ (MPa) Ay @ [ Ngo @
% por massa max. % min. min.
c Mn P s
% % % %
max. max. max. max.
DCO1 +ZE 012 060 0,045 0,045 -/280 270-410 28 - -
DCO3 +ZE 010 045 0,035 0,035 -/240 © 270-370 34 13 -
DCO4 +ZE 0,08 0,40 0,030 0,030 -/220 © 270-350 37 16 017
DCO5 +ZE 0,06 035 0,025 0,025 -/200 © 270-330 38 19 019
DCO6 +ZE 0,02 025 0,020 0,020 -/180 9 270-350 41 21 021
DCO7 +ZE 022 020 0,020 0,020 -/180 9 250-310 43 25 022

9 Os valores do limite de elasticidade sdo o limite convencional de proporcionalidade a 0,2% para os produtos que néo apresentem um efeito de
alongamento e o limite inferior de alongamento (ReL) para os outros. Nos casos em que a espessura € inferior ou igual a 0,7 mm, mas superior
a 0,5mm, o valor mdximo do limite de elasticidade é aumentado de 20 N/mm2. Para espessuras iguais ou inferiores a 0,5mm, o valor mdximo

do limite de elasticidade é aumentado de 40 MPa.
Y Por necessidades de cdlculo, o limite inferor Re para classes DCO1, DCO3; DC0O4 e DCO5 pode ser igual a 140 MPa.

9 Nos casos em que a espessura € inferior ou igual a 0,7mm, mas superior a 0,5mm, o valor minimo de alongamneto apés rotura é diminuido de 2
unidades. Para as espessuras iguais ou inferiores a 0,5 mm, o valor minimo do alongamento apds rotura é diminuido de 4 unidades.
9 Os valores de r90 e de n90 sé sdo aplicdveis a espessuras superiores ou iguais a 0,5mm.

¢ Nos casos em que a espessura € superior a 2mm, o valor r90 € diminuido de 0,2.

9 30 MPa para o grau DCO6 e 110MPa para o grau DCO7.



Classe Caracteristicas Quimicas

Caracteristicas Mecanicas

Aco : i

. Espessuras nominais : Rpu‘z 3 R, 3 Agy

% por massa : :

iC i Si i Mn ‘P ‘S PAL, i T i Nb % ‘% P % E% i % P %

% max. : % max. % max. % max. : %max. : % min. % max. % max. it L t L td L
HC260LA : 0,10 0,50 ©10 :0,030 :0025 (0015 015 £ 0,08 : 260-330 @ 240-310 @ 350-430 : 340-420 : 26 227
HC300LA : 0,12 0,50 14 0,030 0,025 0,015 015 0,09 300-380 : 280-360 : 380-480 : 370-470 : 23 24
HC340LA : 012 0,50 15 0,030 0,025 0,015 015 0,09 340-420 @ 320-410 : 410-510 : 400-500 : 21 22
HC380LA : 0,12 0,50 16 0,030 0,025 0,015 015 0,09 380-480 : 350-450 @ 440-580 : 430-550 : 19 20
HC420LA : 0,14 0,50 16 0,030 0,025 0,015 0,15 0,09 420-520 : 390-500 : 470-600 : 460-580 : 17 18
HC460LA : 0,14 0,60 18 0,030 0,025 0,015 015 0,09 460-580 : 420-560 : 510-660 : 480-630 : 13 14
HC500LA : 0,14 0,60 18 0,030 0,025 0,015 0,15 0,09 500-620 : 460-600 : 550-710 @ 520-690 : 12 13

9 Quando a espessura for menor ou igual a 0,7mm e maior que 0,5mm, o valor minimo para alongamento é reduzido
em 2 unidades. Para uma espessura menor ou igual a 0,5mm, o valor minimo é reduzido em 4 unidades.

Classe Caracteristicas Quimicas Caracteristicas Mecanicas
Aco : i
- Espessuras nominais ‘R, (12 ‘R, Ay
% por massa % max. % max. - % min.
i c i Mn P S
% max. % max. % max. % max.
DCO1EK  : 0,09 : 0,50 : 0,03 10,05 270 : 270-390 £ 30
DCO7EK 0,08 0,40 0,03 0,05 220 270-350 38

1. Para uma espessura de 0,5mm < t < 0,7mm o valor mdximo do limite de escoamento é aumentado em 20 N/mm?
e o alongamento minimo apds a fratura é diminuido em 2%.

2. Para uma espessura de < t < 0,5mm o valor mdximo do limite de escoamento é aumentado em 40 N/mm? e o
alongamento minimo apds a fratura é diminuido em 4%.



CONDICOES DE FORNECIMENTO

ACONDICIONAMENTO

O material é disponibilizado em bandas/bobines, cintados com bandas
de aco e, no caso da chapa em formatos, em balotes envolvidos em pe-
licula protetora. Para facilitar o0 manuseamento de balotes (carga/des-

carga), estes séo suportados por barrotes de madeira.

OPCOES DE FORNECIMENTO

TOLERANCIAS ESPECIAIS

ESPESSURA, COMPRIMENTO E LARGURA:

Este produto é fornecido com tolerancias de espessura, largura e compri-
mento (no caso da chapa em formatos), em conformidade com a norma
aplicavel. Tolerancias especiais poderao estar disponiveis mediante pedido/
sob consulta. Possibilidade de aparamento de bordos.

CLASSES DE ACO:

Poder-se-4 avaliar, a pedido/sob consulta, a possibilidade de fornecer

outras classes de aco que ndo tenham sido mencionadas acima.

EMBALAMENTO E ACONDICIONAMENTO

As bandas/bobines/balotes poderao ser configurados de acordo com
indicagtes especificas do cliente, definidas no ato da consulta/ enco-
menda. Possibilidade de serem utilizadas embalagens com protecao

anticorrosiva — VCI.

AREAS DE APLICACAD

INDUSTRIA ENGENHARIA

E ARQUITETURA

ETIQUETAGEM
Cada banda/bobine/balote é fornecido com uma etiqueta, garantindo a

correta identificagao do produto e sua rastreabilidade.

CERTIFICADO
Cada encomenda sera acompanhada do respetivo certificado de inspe-

cdo, segundo a EN 10204, de acordo com a norma de produto aplicavel.

REVESTIMENTOS E TRATAMENTOS DE SUPERFICIE
Os produtos séo fornecidos de acordo com a norma aplicéavel, com a
possibilidade de tratamentos/ revestimentos adicionais, previamente

definidos no ato da consulta/encomenda, sob responsabilidade do cliente.

ENSAIOS LABORATORIAIS
Possibilidade de serem solicitados ensaios laboratoriais especificos, ndo
previstos na norma aplicavel (anisotropia, nevoeiro salino, metalografia,

alongamento a espessura, entre outros).
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FERPINTA

BANDAS / FORMATOS
GALVANIZADA

EN 10346

A galvanizagao consiste na aplicagdo de um revestimento me-
talico sobre o ago através de um processo por imersao a quente
em continuo, em banho de zinco, zinco-aluminio ou zinco-silicio.
As inerentes propriedades do aco, adicionam-se, assim, as ca-

rateristicas de protegdo anticorrosiva do revestimento metélico.

CARACTERISTICAS DIMENSIONAIS

Tolerdncias de largura dos formatos e bandas largas

A chapa de ago galvanizada oferece excelentes resultados em
processos de deformagao, pintura e construgdo mecanica, pro-
porcionando uma superior resisténcia a corrosao, de acordo com
o tipo de revestimento utilizado.

As aplicagdes mais comuns dos produtos galvanizados remetem-
-nos para a construgdo metalica, construgdo civil, mobilidrio ou

eletrodomésticos, entre outros.

Espessura : Tolerancias normais (mm) : Tolerancias apertadas (S) (mm)
Nominal (mm)

inferiores : superiores inferiores : superiores
<600 <1200 0 45 0 42
>1200 <1500 ‘0 46 0 42
> 1500 ‘0 47 0 ‘43




CARACTERISTICAS DIMENSIONAIS

Tolerdncias na espessura

Espessura : Tolerancias para uma largura nominal (mm) : Tolerancias apertadas (S) para uma largura nominal (mm)
Nominal (mm) . ) ) : ) )

<1200 :>1200 <1500 :>1500 <1200 :>1200 <1500 £ >1500
<040 005 006 003  +004
> 0,40 < 0,60 iio,oe ilo,m iLU,OS ilo,uz' i¢0‘05 iio,oe
>0,60<0,80 ii0,07 iio.os iio,og iio.os iio‘os iio,oa
>0,80 <1,00 1+0,08 1+0,09 1£0,10 1+0,08 L+007 1+0,07
>1,00 < 01,20 ii0,09 iiO,IO iio,u iio,m iio‘os iio,os
>1,20<160 iio,u 510.12 ii0,12 iiD.OS iiO‘OQ iiU,OQ
>1,60 <2,00 ii0,13 iio,lzf iiU,lZ« iio.og iio‘m iio,m
>2,00<2,50 1+015 1+016 1+016 F+011 £+012 [+012
>2,50 < 3,00 §t0,17 ii0.18 ii0,18 §t0.12 §¢0‘13 itU,lB

Tolerancias de comprimento

Comprimento (mm) : Tolerancias normais (mm) : Tolerancias apertadas (S) (mm)
' inferiores superiores ' inferiores superiores
<2000 0 6 0 3
>2000 0 0,3% do comprimento 0 0,15% do comprimento

Tolerancias de planeza das chapas de agco macio

Classe : Largura nominal (mm) : Espessura nominal (mm)
de tolerancia : : . .
<07 i>07<12 >12

Normal £ > 600 < 1200 ‘12 ‘10 '8

i >1200 < 1500 ‘15 12 ‘10

i >1500 ‘19 117 15
Apertada (FS) { > 600 <1200 ‘5 L4 i3

{ >1200 < 1500 i6 i5 i4

i >1500 ‘8 7 ‘6




TABELA DIMENSIONAL

Espessura Largura (mm)
(mm) : .
1000 1250 1500
: Chapas : Unidades : Balote : Chapas : Unidades : Balote : Chapas : Unidades : Balote
i (kg) : p/ Balote i (kg) : (kg) : p/ Balote : (kg) i (kg) : p/ Balote i (kg)
04 {628 £ 400 £ 2512 fg81 ‘o {1413 ‘o
05 {785 i320 i 2512 i12,27 i 205 {2514 £1766 £ 140 i 2473
06 {942 £ 270 {2543 §14,72 £170 § 2502 21,2 i120 {2543
08 £12,56 i 200 i 2512 £19,63 £130 i 2551 §28,26 i90 {2543
1 {157 i 165 i 2501 £ 2453 {105 {2576 i3533 P75 {2649
1,25 £19,63 {125 {2453 £ 3066 i85 i 2606 { 44,16 i 60 {2649
15 £ 2355 i110 i 2591 {368 {70 {2576 {5299 {50 {2649
2 314 80 i 2512 { 49,06 {50 {2453 £ 7065 i35 {2473
25 i3925 i 64 i 2512 £61,33 f41 i 2514 {8831 i29 i 2561
3 L4711 i 53 : 2496 7359 i34 i 2502 : 105,98 i24 § 2543
Comp.ref.
(mm) 2000 2500 3000
Classe Acabamento Caracteristicas Quimicas Caracteristicas Mecanicas
Aco . .
Espessuras nominais Simbolos R, R, Ag
% por massa Revestimento (MPa) (MPa) min.
%
c Si Mn P s Ti Al  Nb
% % % % % % % %
max. max. max. max. max. max. ¥ | min max.
DX51D +ZAZAAFIMAAZAAS 018 0,50 120 012 0,045 : 0,30 - - +ZAZAAFIMAAZAAS - 270-500 : 22
140-
DX52D +ZHZAFZIMAAZHAS 012 050 060 010 0045 (030 - - +ZAZAFIMAAZAS 200 270-420 | 26
DX53D +ZHZAFZMAAZAAS 012 050 060 010 0045 :030 - - +ZAZAFIMAAZAS 140-260 © 270-380 : 30
DX54D +ZHZAFZIMAAZAAS 012 050 060 010 0045 030 @ - - +Z:+ZA 120-220 | 260-350 : 36
+ZM 120-220 | 260-350 : 34
+AZ 120-220 | 260-350 | 36
+AS 120-220 | 260-350 : 34
DX56D +ZHZAAZIMAAZAAS 012 050 060 010 0045 030 @ - - +Z:+ZA 120-180 | 260-350 | 39
+ZM 120-180 : 260-350 : 37
+AZ;+AS 120-180 © 260-350 : 39
DX57D HZHZAAIMAAZHAS 012 (050 (060 (010 0045 030 - - +Z+ZA 120-170 | 260-350 | 41
+IM 120-170 | 260-350 : 39
+AZ;+AS 120-170 | 260-350 : 41




CLASSES DO ACO

Classe . Acabamento - Caracteristicas Quimicas . Caracteristicas Mecénicas
Aco : : : :
- Espessuras nominais - Simbolos R, R, Agy
% por massa Revestimento (MPa) (MPa) - min.
%
c s iMn P is T A, Nb ‘
% % % % % % % %
max. max. max. max. max. max. 2 i min. max.
‘ Rplm ‘ Rm. ‘ AB.O
mln,' 7 : min. i njm.
S220GD | +ZAZAHIMAAZ+AS {020 i060 170 010 0045 ;- - - CAZAZAAFIMAAZAAS § 220 £ 300 20
S250GD ; +ZAZAAIMAAZHAS ; 0,20 ; 060 1,70 ; 0,10 ; 0,045 ; - - - ; +ZAZAAIMAAZAAS ; 250 ; 330 ; 19
S280GD | +ZAZAHZIMAAZ+AS :020 060 170 :010 0045 :- - - CHZAZAAIMAAZAAS £ 280 : 360 ;18
S320GD | +Z+ZAHZIMAAZ+AS 020 060 170 010 ;0045 ;- - - CAZAZAAIMAAZAAS 320 : 390 L7
S350GD ; +ZAZAAIMAAZAHAS 0,20 ; 060 170 ; 0,10 ; 0,045 ; - - - ; +ZAZAAIMAAZAAS ; 350 ; 420 ; 16
S390GD | +ZHZAHZIMAAZAAS 020 060 170 010 ;0045 ;- - - AZAZAAIMAAZAAS : 390 © 460 16
S420GD | +ZAZAAZIMAAZAAS 020 060 170 010 ;0045 ;- - - CAZAZAAIMAAZAAS : 420 © 480 15
S450GD +ZAZAFIMAAZHAS 0,20 0,60 1,70 . 0,10 0,045 - - - +ZAZAFIMAAZHAS 450 510 14
S5506D | +ZA+ZAHZMHAZHAS 020 060 170 010 0045 ;- - - | +ZAZAFIMAAZHAS : 550 : 560 -
HX180YD ; +ZAZAAIMAAZAAS ; 0,01 ; 030 070 ; 0,08 ; 0,025 ; 012 ; 0,01 009 ; +ZAZAAIMAAZHAS ; 1780;2%0 ; 330-390 | 3%
HX220YD i +ZAZAA+ZMAAZAAS :001 030 (090 :008 0025 :012 :001 ;0,09 : 220-280 | 340-420 | 32
HX260YD | +Z+ZA+ZM+AZ+AS {001 030 160 010 0025 :012 001 009 : 260-320 | 380-440 : 30
HX260LAD | +Z+ZA+ZMA+AZ+AS ©011 050 :100 003 :0025 015 :0015 : 0,09 © 260-330 | 350-430 : 26
HX300YD i +ZAZA+ZMAAZAAS :0015 030 160 :010 0025 :012 :001 ;0,09 : 300-360 : 390-470 : 27
HX300LAD | +Z4+ZA+ZM+AZ:+AS {012 050 {140 003 0025 015 0015 :0,09 £ 300-380 | 380-480 : 23
HX340LAD ;| +Z+ZA+ZM+AZ+AS 012 :050 140 003 ;0025 :015 0015 ;0,10 : 340-420 | 410-510 : 21
HX380LAD i +ZAZA+ZMAAZA+AS 012 :050 150 003 ;0025 :015 0015 ;0,10 : 380-480 : 440-560 : 19
HX420LAD | +ZA+ZA+ZMA+AZ+AS 012 050 160 003 {0025 :015 0015 ;010 { 420-520 | 470-590 : 17
HX4B0LAD : +Z+ZAAZM+AZ+AS :015 050 (170 :003 0025 :015 0015 ;010 : 460-560 : 500-640 : 15
HX500LAD | +Z+ZA+ZM+AZ+AS 015 050 170 003 {0025 :015 0015 ;010 : 500-620 | 530-690 | 13

9 Por acordo no ato da consulta e encomenda, o teor de Ti para as classes de aco mencionadas
neste quadro pode ser reduzido para <0,05%, significando que a classe de aco é ndo ligada.



CONDICOES DE FORNECIMENTO

ACONDICIONAMENTO

O material é disponibilizado em bandas/bobines, cintados com bandas
de aco e, no caso da chapa em formatos, em balotes envolvidos em pe-
licula protetora. Para facilitar o0 manuseamento de balotes (carga/des-

carga), estes séo suportados por barrotes de madeira.

OPCOES DE FORNECIMENTO

TOLERANCIAS ESPECIAIS

ESPESSURA, COMPRIMENTO E LARGURA:

Este produto é fornecido com tolerancias de espessura, largura e compri-
mento (no caso da chapa em formatos), em conformidade com a norma
aplicavel. Tolerancias especiais poderao estar disponiveis mediante pedido/
sob consulta. Possibilidade de aparamento de bordos.

CLASSES DE ACO:

Poder-se-4 avaliar, a pedido/sob consulta, a possibilidade de fornecer

outras classes de aco que ndo tenham sido mencionadas acima.

EMBALAMENTO E ACONDICIONAMENTO

As bandas/bobines/balotes poderdo ser configurados de acordo com
indicagtes especificas do cliente, definidas no ato da consulta/ enco-
menda. Possibilidade de serem utilizadas embalagens com protecao

anticorrosiva — VCI.

AREAS DE APLICACAD

INDUSTRIA CONSTRUCAO

ENERGIA

ETIQUETAGEM
Cada banda/bobine/balote é fornecido com uma etiqueta, garantindo a

correta identificagao do produto e sua rastreabilidade.

CERTIFICADO
Cada encomenda sera acompanhada do respetivo certificado de inspe-

cdo, segundo a EN 10204, de acordo com a norma de produto aplicavel.

REVESTIMENTOS E TRATAMENTOS DE SUPERFICIE
Os produtos séo fornecidos de acordo com a norma aplicéavel, com a
possibilidade de tratamentos/ revestimentos adicionais, previamente

definidos no ato da consulta/encomenda, sob responsabilidade do cliente.

ENSAIOS LABORATORIAIS
Possibilidade de serem solicitados ensaios laboratoriais especificos, ndo
previstos na norma aplicavel (anisotropia, nevoeiro salino, metalografia,

alongamento a espessura, entre outros).

ENGENHARIA
E ARQUITETURA
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BANDAS / FORMATOS
LAMINADA A QUENTE (DECAPADA)

EN10025-2/EN 10111

0 ago decapado tem a mesma base de fabrico de um ago laminado
aquente; no entanto, existe uma etapa no seu fabrico que consiste
na remocao da fina camada de 6xidos gerada pelas elevadas
temperaturas de processamento.

Para além das carateristicas intrinsecas a qualidade da maté-
ria-prima, a condigdo de superficie decapada permite melhores
resultados em processos de pintura, corte térmico e menor des-

gaste de ferramentas em processos de conformagao.

CARACTERISTICAS DIMENSIONAIS

Tolerancias de largura das chapas

As chapas de ago laminadas a quente, pelas suas diferenciadas
propriedades quimicas e mecanicas, servem varios propositos e
diferentes aplicagbes.

A versatilidade é uma das suas carateristicas, permitindo grandes

deformagdes e produgdo de grande volume a um custo inferior.

Espessura : Tolerancias bordos brutos (mm) : Tolerancias bordos apertadas (mm)
Nominal (mm)

inferiores : superiores inferiores : superiores
<1200 0 420 0 43
>1200 <1500 0 420 0 i+5
> 1500 ‘0 i +25 0 ‘+6




CARACTERISTICAS DIMENSIONAIS

Tolerdncias na espessura das chapas

Espessura : Tolerancias para uma largura nominal (mm)
Nominal (mm) : . . .
<1200 ©>1200 < 1500 ©>1500 <1800 ©>1800
<20 017 4019 L+02
>2,00 < 2,50 i¢0,18 iLO,Zl im,z:\; iiO'ZE’
>2,50<3,00 iiozo iio.zz ii0,24 iio.za
>3,00 < 4,00 iiU,ZZ i¢0,24 ii0,26 ii0.27
> 4,00 < 5,00 ii0,24 iio,za iio,zs iio,zg
>5,00 < 6,00 iiozs iio.za ii0,29 iiO.Sl
> 6,00 < 8,00 iio,zg iio,so ii0,31 iio.35
>8,00<10,00 £+032 1+033 £ +034 £+040
>10,00<12,50 i+035 §+0,36 §+037 4043

Tolerancias de comprimento

Comprimento (mm) : Tolerancias normais (mm)
' inferiores ; superiores
<2000 0 410
>2000 <8000 0 0,5% do comprimento

>8000 ‘0 440

Tolerancias de planeza das chapas de agco macio

Espessura nominal : Largura nominal : Tolerancia de planeza : Tolerancias especiais
(mm) : (mm) : (mm) : (mm)
<200 | <1200 18 9
>1200 <1500 20 10
i >1500 {25 {13
>2,00<25 £ <1200 i15 8

i >1200 <1500 ‘18 ‘g

51500 23 112




TABELA DIMENSIONAL

Espessura Largura (mm)

(mm) : .
1000 1250 1500
: Chapas i Unidades : Balote i Chapas : Unidades : Balote i Chapas : Unidades : Balote
: (kg) i p/Balote : (kg) i (kg) i p/Balote : (kg) i (kg) i p/Balote : (kg)
15 f2355 1110 fo501 i3 70 f2576 15299 50 2649
2 {314 i80 {4906  i50 § 2453 i70,65 i35 £ 2473
23 311 i70 i5642 140 i 2057 ig1,25 130 § 2437
25 i39,25 {64 161,33 {40 £ 2453 {8831 {30 § 2649
3 far1 {55 7359 i34 {2502 110598 (25 £ 2649
4 {628 {40 {9813 i 26 i 2551 1413 ‘18 £ 2543
5 (785 i32 12266 121 i 2576 17663 114 £ 2473
6 {942 io7 14719 17 £ 2502 21195 P12 £ 2543
8 {1256 i20 {19625 113 { 2551 {2826 10 i 2826
10 {157 {16 {24531 i10 £ 2453 {35325 8 i 2826
12 :188,4 {14 129438  i9 : 2649 4239 ‘6 §2543
Comp. ref.
(mm) 2000 2500 3000
Classe = Caracteristicas Quimicas Caracteristicas Mecanicas
Aco
Espessuras nominais < 16mm R, min. R L,=80mm L,=565
% por massa Espessura - Espessura Espessura Espessura
(mm) (mm) (mm) (mm)
C Si Mn P S N Cu CEV <16 <3 >3 <1 >15 >2 >25 >3
% % % % % % % % <100 15 <2 <25 <3 <40
max. max max max max max. max. max.
S2350R 019 - 150 0045 | 0045 0014 ;060 035 235 360a510 : 360a510 ; 17 18 19 20 21 26
$235J0 : 0,19 - 1,50 0,040 : 0,040 : 0,014 0,60 0,35 235 360a510 : 360a510 : - - - - - -
$235J2 0,19 - 1,50 0,035 : 0035 : - 0,60 0,35 235 360a510 : 360a510 : 15 16 17 18 19 24
S275JR 0,24 - 1,60 0,045 : 0,045 : 0,014 0,60 0,40 275 430a580 : 410a560 : 15 16 17 18 19 23
S27500 021 - 160 0040 0040 0014 ;060 040 275 4302580 | 410a560 | - - -
S275J2 0,21 - 1,60 0,035 0,035 - 0,60 0,40 275 430a580 : 410a560 : 13 14 15 16 17 21
S355JR 0,27 0,60 1,70 0,045 : 0,045 : 0,014 0,60 0,45 355 510a680 : 470a630 : 14 15 16 17 18 22
S$355J0 0,23 0,60 1,70 0,040 : 0,040 : 0,014 0,60 0,45 355 510a680 : 470a630 : - - -
S355J2 0,23 0,60 1,70 0,035 : 0035 : - 0,60 0,45 355 510a680 : 470a630 : - - -
S355K2 : 0,23 0,60 1,70 0,035 0,035 : - 0,60 0,45 355 510a680 : 470a630 : 12 13 14 15 16 20




Classe Caracteristicas Quimicas Caracteristicas Mecanicas
Aco
Espessuras nominais R, (MPa) R, (MPa) L,=80mm L,=565
% por massa max. max. vS,
Espessura (mm) Espessura (mm)
C Mn P 1<2 2<11 1<15 15<2 2<3 3<11
% % % %
max max. max max
DD11 0,12 0,60 0,045 0,045 170-360 170-340 440 22 23 24 28
DD12 0,10 0,45 0,035 0,035 170-340 170-320 420 24 25 26 30
DD13 0,08 0,40 0,030 0,030 170-330 170-310 400 27 28 29 33

CONDICOES DE FORNECIMENTO

ACONDICIONAMENTO

O material é disponibilizado em bandas/bobines, cintados com bandas
de aco e, no caso da chapa em formatos, em balotes envolvidos em pe-
licula protetora. Para facilitar o manuseamento de balotes (carga/des-

carga), estes sao suportados por barrotes de madeira.

OPCOES DE FORNECIMENTO

TOLERANCIAS ESPECIAIS

ESPESSURA, COMPRIMENTO E LARGURA:

Este produto é fornecido com tolerancias de espessura, largura e compri-
mento (no caso da chapa em formatos), em conformidade com a norma
aplicavel. Tolerancias especiais poderao estar disponiveis mediante pedido/
sob consulta. Possibilidade de aparamento de bordos.

CLASSES DE ACO:

Poder-se-4 avaliar, a pedido/sob consulta, a possibilidade de fornecer

outras classes de aco que ndo tenham sido mencionadas acima.

EMBALAMENTO E ACONDICIONAMENTO

As bandas/bobines/balotes poderdo ser configurados de acordo com
indicacdes especificas do cliente, definidas no ato da consulta/ enco-
menda. Possibilidade de serem utilizadas embalagens com protecao

anticorrosiva — VCI.

AREAS DE APLICACAD

ENERGIA

INDUSTRIA CONSTRUGAO

ETIQUETAGEM
Cada banda/bobine/balote é fornecido com uma etiqueta, garantindo a

correta identificagdo do produto e sua rastreabilidade.

CERTIFICADO
Cada encomenda serd acompanhada do respetivo certificado de inspe-

cdo, segundo a EN 10204, de acordo com a norma de produto aplicavel.

REVESTIMENTOS E TRATAMENTOS DE SUPERFICIE
Os produtos sao fornecidos de acordo com a norma aplicavel, com a
possibilidade de tratamentos/ revestimentos adicionais, previamente

definidos no ato da consulta/encomenda, sob responsabilidade do cliente.

ENSAIOS LABORATORIAIS
Possibilidade de serem solicitados ensaios laboratoriais especificos, ndo
previstos na norma aplicavel (anisotropia, nevoeiro salino, metalografia,

alongamento a espessura, entre outros).

ENGENHARIA
E ARQUITETURA



P +351.256 411 400 Rua 13 de Julho, n? 295
M +351.965 964 400 3720-011 Carregosa
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BANDAS / FORMATOS

ACOS PARA APARELHOS
SOB PRESSAD

EN 10028-2

Os equipamentos sob pressao sdo pegas determinantes em mui-
tas industrias, desde a petroquimica até a produgdo de energia.
Em todos os casos, o design e a construgao destes equipamentos
deve estar de acordo com a regulamentacao da PED (Diretiva dos
Equipamentos sob Pressao), que orienta a sua aplicabilidade e

especificidades.

CARACTERISTICAS DIMENSIONAIS

Tolerancias de largura das chapas

Estes agos sao desenhados para a construgao de aparelhos sob
pressdo em temperaturas elevadas, e apresentam como prin-
cipais carateristicas a versatilidade do seu desempenho, a boa
soldabilidade e uma elevada resisténcia.

Produzidos segundo a norma EN-10028-2, os agos para aparelhos
sob pressao sdo utilizados no fabrico de recipientes sob pressao,
pecas de caldeiras a vapor, tubagens de pressdo e compressores,

entre outros.

Largura Tolerancias bordos brutos (mm) Tolerancias bordos aparados (mm)
Nominal (mm)

inferiores superiores inferiores superiores
<1200 0 +20 0 +3
>1200 <1500 0 +20 0 +5
> 1500 ‘0 i +25 0 ‘+6




CARACTERISTICAS DIMENSIONAIS

Tolerdncias na espessura

Espessura : Tolerancias para uma largura nominal (mm)
Nominal (mm) : . . .
<1200 £ >1200 < 1500 - >1500 <1800 - >1800
<2,00 1017 L +0,19 c02 .
>2,00<2,50 i 10,18 F10,21 { 40,23 {4025
>2,50 <3,00 ?iozo ?io.zz ?i0,24 ?io.za
>3,00< 4,00 ?iU,ZZ ?¢0,24 ?i0,26 ?i0.27
> 4,00 <5,00 {1024 { 0,26 {4028 14029
>5,00< 6,00 ?iozs ?io.za ?i0,29 ?iO.Sl
>6,00<8,00 £ 10,29 {4030 {4031 14035
>8,00<10,00 £ 10,32 £ 40,33 {1034 £ 10,40
>10,00 <1250 £+0,35 $+0,36 £+037 L +0,43

Tolerancias de comprimento

Comprimento (mm) . Tolerancias normais (mm)
' inferiores : superiores
<2000 0 410
>2000 <8000 0 0,5% do comprimento
> 8000 ‘0 L 440

Tolerancias de planeza das chapas de aco macio

Espessura nominal : Largura nominal : Tolerancia de planeza : Tolerancias especiais
(mm) - (mm) - (mm) - (mm)
<200 | <1200 18 9
?> 1200 <1500 ?20 ?10
: >1500 i 25 :13
>2,00<25 : <1200 P15 '8

{ >1200 < 1500 i18 ‘9

© > 1500 i23 112




TABELA DIMENSIONAL

Espessura Largura (mm)
(mm) : :
{1000 {1250 1500 2000
: Chapas Balote Chapas Unidades Balote Chapas Unidades Balote Chapas Unidades Balote
: (ko) i (ko) i (kg) i p/Balote : (kg) i (kg) i p/Balote : (kg) i (ko) i p/Balote : (kg)
15 £23,55 fo501 i3 70 f2576 5299 (50 2649
2 i 2512 {4906  i50 {2453 17085 i35 £ 2473
23 i 2528 i5642 140 i 2057 ig1,25 130 § 2437
25 i 2512 61,33 140 {2453 1883l (30 § 2649
3 2501 17359 i34 {2502 110598 25 {2649 11884 (13 £ 2449
4 {40 i 2512 9813 126 § 2551 {1413 18 £ 2543 2512  i10 i 2512
5 i 2512 12266 121 i 2576 {17663 114 2473 1314 i8 {2512
6 i2543  i14719 17 2502 121195 (12 {2543 i3768  i7 i 2638
8 i 2512 {19625 113 {2551 {2826 10 i 2826 {5024 5 {2512
10 i 2512 {24531 110 {2453 135325 I8 i 2826 {628 i4 {2512
12 :2638 (29438  i9 : 2649 4239 ‘6 §2543 7536 i3 2261
Comp. ref.
(mm) 2500 3000 4000
Classe Caracteristicas Quimicas
Aco Espessuras nominais < 40mm
% por massa
o Si Mn P S Al N Cr Cu Mo Nb Ni Ti \% Cr+Cu+Mo+Ni i CEV
% % % % % % % % % % % % % % % %
max max. max. max. min. max. max. max max. max. max max. i max. | max. max.
P235GH | <0,16 035 060%-120 0025 0015 0020 0012° 030 030 008 :0020:030 030 ;002 070 0,48
P265GH | <020 040 080%-140 :0025 0015 0020 0012° 030 030 008 :0020:030 :030 :002 070 055
P295GH  0,08-020 $ 040 :0609-122 0025 0015 ;0020 0012° ;030 ;030 008 :0020:030 ;030 ;002 070 052
P3556H © 0,10-0,22 : 060 :0607-123 0025 0015 0020 0012° 030 :030 ;008 ;0020 030 :030 002 0,70 0,54

9 Para espessuras de produto < 6 mm, um teor minimo de manganés de 0,20% abaixo do especificado é permitido.

9 A proporgdo N/AL = 2 é aplicdvel

Classe Caracteristicas Mecanicas
Aco
R, (min) (MPa) | R_(MPa) A % (min)
Espessura
(mm)
<16
P235GH 235 360-480 24
P265GH 265 410-530 22
P295GH 295 460-580 21
P355GH 355 510-650 20




CONDICOES DE FORNECIMENTO

ACONDICIONAMENTO

O material é disponibilizado em bandas/bobines, cintados com bandas
de aco e, no caso da chapa em formatos, em balotes envolvidos em pe-
licula protetora. Para facilitar o0 manuseamento de balotes (carga/des-

carga), estes sao suportados por barrotes de madeira.

OPCOES DE FORNECIMENTO

TOLERANCIAS ESPECIAIS

ESPESSURA, COMPRIMENTO E LARGURA:

Este produto é fornecido com tolerancias de espessura, largura e compri-
mento (no caso da chapa em formatos), em conformidade com a norma
aplicavel. Tolerancias especiais poderao estar disponiveis mediante pedido/
sob consulta. Possibilidade de aparamento de bordos.

CLASSES DE ACO:

Poder-se-4 avaliar, a pedido/sob consulta, a possibilidade de fornecer

outras classes de aco que ndo tenham sido mencionadas acima.

EMBALAMENTO E ACONDICIONAMENTO

As bandas/bobines/balotes poderdo ser configurados de acordo com
indicagbes especificas do cliente, definidas no ato da consulta/ enco-
menda. Possibilidade de serem utilizadas embalagens com protecao

anticorrosiva — VCI.

AREAS DE APLICACAD

INDUSTRIA ENERGIA

ETIQUETAGEM
Cada banda/bobine/balote é fornecido com uma etiqueta, garantindo a

correta identificagao do produto e sua rastreabilidade.

CERTIFICADO
Cada encomenda sera acompanhada do respetivo certificado de inspe-

cdo, segundo a EN 10204, de acordo com a norma de produto aplicavel.

REVESTIMENTOS E TRATAMENTOS DE SUPERFICIE
Os produtos séo fornecidos de acordo com a norma aplicavel, com a
possibilidade de tratamentos/ revestimentos adicionais, previamente

definidos no ato da consulta/encomenda, sob responsabilidade do cliente.

ENSAIOS LABORATORIAIS
Possibilidade de serem solicitados ensaios laboratoriais especificos, ndo
previstos na norma aplicavel (anisotropia, nevoeiro salino, metalografia,

alongamento a espessura, entre outros).

ENGENHARIA
E ARQUITETURA
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BANDAS / FORMATQS
ACO DE ALTO LIMITE ELASTICO

EN 10149-2

Os agos de alto limite elastico sdo agos microligados (Nb, Ti, V) Esta solucdo permite ainda uma reducéo significativa da espes-
com baixo teor de carbono que apresentam uma maior resisténcia sura dos materiais sem perda das suas carateristicas essenciais,
mecanica do que 0s agos convencionais. como por exemplo, a resisténcia a abrasao.

Estes acos estéo particularmente indicados para situagdes em
que o racio resisténcia vs peso seja determinante, nomeadamente
no desenvolvimento e construgdo de estruturas de carga, gruas,
plataformas aéreas, fungdes telescopicas ou reboques de veiculos

pesados (aumento da carga util).

CARACTERISTICAS DIMENSIONAIS

Tolerancias de largura das chapas

Largura Tolerancias bordos brutos (mm) Tolerancias bordos aparados (mm)
Nominal (mm) :

inferiores superiores inferiores superiores
<1200 0 +20 0 +3

>1200 <1500 0 +20 0 +5

>1500 0 +25 0 +6




CARACTERISTICAS DIMENSIONAIS

Tolerdncias na espessura

Espessura : Tolerancias para uma largura nominal (mm)
Nominal (mm) : . . .
<1200 £ >1200 < 1500 - >1500 <1800 - >1800
<20 1017 L +0,19 c02 .
>2,00<2,50 i 10,18 F10,21 { 40,23 {4025
>2,50 <3,00 ?iozo ?io.zz ?i0,24 ?io.za
>3,00< 4,00 ?iU,ZZ ?¢0,24 ?iU,ZB ?i0.27
> 4,00 <5,00 {1024 { 0,26 {4028 14029
>5,00< 6,00 ?iozs ?io.za ?i0,29 ?io.31
>6,00<8,00 £ 10,29 {4030 {4031 14035
>8,00<10,00 £ 10,32 £ 40,33 {1034 £ 10,40
>10,00 <1250 £+0,35 $+0,36 £+037 L +0,43

Tolerancias de comprimento

Comprimento (mm) . Tolerancias normais (mm)
' inferiores : superiores
<2000 0 410
>2000 <8000 0 0,5% do comprimento
> 8000 ‘0 L 440

Tolerancias de planeza das chapas de aco macio

Espessura nominal : Largura nominal : Tolerancia de planeza : Tolerancias especiais
(mm) - (mm) - (mm) - (mm)
<200 | <1200 18 9
?> 1200 <1500 ?20 ?10
: >1500 i 25 :13
>2,00<25 : <1200 P15 '8

{ >1200 < 1500 i18 ‘9

© > 1500 i23 112




TABELA DIMENSIONAL

Espessura
(mm)

Largura (mm)

- 1000

Chapas
: (kg)

Unidades
p/ Balote

Balote
i (ko)

‘1250
Chapas
i (kg)

Unidades
p/ Balote

Balote
 (kg)

1500

Chapas
 (kg)

Unidades
p/ Balote

Balote
i (ko)

2000

Chapas

i (ko)

Unidades Balote
p/ Balote (kg)

15

2,3

2,5

10

12

Comp. ref.
(mm)

£23,55

{314

i36,11

§39,25

far1

{628

(785

i942

{1256

{157

i

1884

2000

i80

i70

55
32
16

14

f110

2501

ésas

%49ﬂ6
%5&42
26133
%7359
%9813
%12266
%14119
219a25
%24531
§29438

i

£ 2500

;70
50
240
21
17

{10

%2576
%2453
%2257
22453
%2502
%2551
22576
%2502
22551
22453

2649

52,99
70,65
81,25
88,31
105,98
1413
176,63
211,95
2826
353,25
4239

i

£3000

;50
35
30
30
14

{10

%2649
%2473
%2437
22649
%2649
%2543
22473
%2543
22828
22826

£ 2543

1884
251,2
314

376,8
5024
628

753,6

4000

‘13

{10

22449
%2512
22512
%2638
22512
22512

£2261

CLASSES DO AGO

Classe
Aco

Caracteristicas Quimicas

Espessuras nominais
% por massa

Caracteristicas Mecanicas

R, min.
(Mpa)

(mm)

R

(Mpa)

(mm)

L,=80mm
Espessura

(mm)

L,=58B5VvS
Espessura
(mm)

o

S315MC

S355MC

S420MC

S460MC

S500MC

S550MC

S600MC

S650MC

S700MC

012

012
012
012
012
012

012

012

Mn
%

1,30

150

160

1,70

1,80

1980

2,10

0,50
0,50

0,50

0,60

0,015 0,015
0,015 0,015
0,015 0,015
0,015 0,015
0,015 0,015

0,015 0,015

0,08
0,09

0,09

0,09

V a)

0,20
0,20

0,20

0,20

015 -
015 -
0,22 0,50
0,22 0,50

0,22 0,50

0,005
0,005

0,005

315

355

420

500

550

600

650

700

390-510

430-550

480-620

520-670

550-700

600-760

650-820

700-880

750-950

<3

20

19

16

14

12

12

11

10

10

>3

2%

23

19

17

14

14

13

12

12

a) A soma de Nb, V e Ti ndo pode ser maior que 0,22%



CONDICOES DE FORNECIMENTO

ACONDICIONAMENTO

O material é disponibilizado em bandas/bobines, cintados com bandas
de aco e, no caso da chapa em formatos, em balotes envolvidos em pe-
licula protetora. Para facilitar o0 manuseamento de balotes (carga/des-

carga), estes sao suportados por barrotes de madeira.

OPCOES DE FORNECIMENTO

TOLERANCIAS ESPECIAIS

ESPESSURA, COMPRIMENTO E LARGURA:

Este produto é fornecido com tolerancias de espessura, largura e compri-
mento (no caso da chapa em formatos), em conformidade com a norma
aplicavel. Tolerancias especiais poderao estar disponiveis mediante pedido/
sob consulta. Possibilidade de aparamento de bordos.

CLASSES DE ACO:

Poder-se-4 avaliar, a pedido/sob consulta, a possibilidade de fornecer

outras classes de aco que ndo tenham sido mencionadas acima.

EMBALAMENTO E ACONDICIONAMENTO

As bandas/bobines/balotes poderdo ser configurados de acordo com
indicagbes especificas do cliente, definidas no ato da consulta/ enco-
menda. Possibilidade de serem utilizadas embalagens com protecao

anticorrosiva — VCI.

AREAS DE APLICACAD

INDUSTRIA CONSTRUCAO

ETIQUETAGEM
Cada banda/bobine/balote é fornecido com uma etiqueta, garantindo a

correta identificagao do produto e sua rastreabilidade.

CERTIFICADO
Cada encomenda sera acompanhada do respetivo certificado de inspe-

cdo, segundo a EN 10204, de acordo com a norma de produto aplicavel.

REVESTIMENTOS E TRATAMENTOS DE SUPERFICIE
Os produtos séo fornecidos de acordo com a norma aplicavel, com a
possibilidade de tratamentos/ revestimentos adicionais, previamente

definidos no ato da consulta/encomenda, sob responsabilidade do cliente.

ENSAIOS LABORATORIAIS
Possibilidade de serem solicitados ensaios laboratoriais especificos, ndo
previstos na norma aplicavel (anisotropia, nevoeiro salino, metalografia,

alongamento a espessura, entre outros).

ENGENHARIA
E ARQUITETURA
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FERPINTA

BANDAS [ FORMATOS
PRE-LACADA

EN 10169

A FERPINTA produz e comercializa chapas de ago pré-lacadas,
em conformidade com a norma EN 10169.

Os produtos com revestimento orgénico (pré-lacado) sdo sub-
metidos a um processo de pintura continuo, gue tem como subs-
trato um revestimento galvanizado a quente, que garante maior

resisténcia a corrosao.

CARACTERISTICAS DIMENSIONAIS

Tolerdncias de largura dos formatos e bandas largas

Espessura : Tolerancias normais (mm)
Nominal (mm)

Esta solugdo oferece maior versatilidade aplicada a cada projeto,
sendo fundamentalmente adequada ao setor da construcdo, e em
particular, a execugdo de coberturas, revestimentas, tetos, em

eletrodomeésticos, mobiliario e radiadores, entre outros.

: Tolerancias apertadas (S) (mm)

inferiores : superiores inferiores : superiores
<600 <1200 0 45 0 )
>1200 <1500 ‘0 46 0 42
>1500 ‘0 f+7 0 i+3




CARACTERISTICAS DIMENSIONAIS

Tolerdncias na espessura

Espessura : Tolerancias para uma largura nominal (mm) : Tolerancias apertadas (S) para uma largura nominal (mm)
Nominal (mm) . ) ) : ) )

<1200 :>1200 <1500 :>1500 <1200 :>1200 <1500 £ >1500
<040 005 006 003  +004
> 0,40 < 0,60 iio,oe ilo,m iLU,OS ilo,uz' i¢0‘05 iio,oe
>0,60<0,80 ii0,07 iio.os iio,og iio.os iio‘os iio,oa
>0,80 <1,00 1+0,08 1+0,09 1£0,10 1+0,08 L+007 1+0,07
>1,00 < 01,20 ii0,09 iiO,IO iio,u iio,m iio‘os iio,os
>1,20<160 iio,u 510.12 ii0,12 iiD.OS iiO‘OQ iiU,OQ
>1,60 <2,00 ii0,13 iio,lzf iiU,lZ« iio.og iio‘m iio,m
>2,00<2,50 1+015 1+016 1+016 F+011 £+012 [+012
>2,50 < 3,00 §t0,17 ii0.18 ii0,18 §t0.12 §¢0‘13 itU,lB

Tolerancias de comprimento

Comprimento (mm) : Tolerancias normais (mm) : Tolerancias apertadas (S) (mm)
' inferiores superiores ' inferiores superiores
<2000 0 6 0 3
>2000 0 0,3% do comprimento 0 0,15% do comprimento

Tolerancias de planeza das chapas de agco macio

Classe : Largura nominal (mm) : Espessura nominal (mm)
de tolerancia : : . .
<07 i>07<12 >12

Normal £ > 600 < 1200 ‘12 ‘10 '8

i >1200 < 1500 ‘15 12 ‘10

i >1500 ‘19 117 15
Apertada (FS) { > 600 <1200 ‘5 L4 i3

{ >1200 < 1500 i6 i5 i4

i >1500 ‘8 7 ‘6




TABELA DIMENSIONAL

Espessura Largura (mm)
(mm) : .
1000 1250
: Chapas ¢ Unidades : Balote : Chapas : Unidades : Balote
i (kg) : p/ Balote i (kg) : (kg) : p/ Balote : (kg)
0,4 6,28 : 400 : 2512 1981 ‘0
05 {785 £320 i 2512 12,27 £ 205 {2514
06 {942 £ 270 {2543 i14,72 {170 {2502
08 12,56 : 200 i 2512 11963 130 i 2551
Comp. ref.
(mm) 2000 2500
Classe Acabamento Caracteristicas Quimicas Caracteristicas Mecanicas
Aco '
Espessuras nominais R, R, Ay
% por massa (MPa) (MPa) min.
%
c Si Mn P S Ti Al :Nb
% % % % % % % %
max. max. max. max. max. max. @ : min max.
DX51D +ZAZF+ZAFIMAAZAAS 0,18 0,50 1,20 0,12 0,045 : 0,30 - - - 270-500 22
DX52D +ZAZFAZAAZIMAAZAAS 0,12 0,50 0,60 0,10 0,045 : 0,30 - - 140-300 270-420 26
DX53D +ZAZF+ZAFIMAAZAAS 0,12 0,50 0,60 0,10 0,045 : 0,30 - - 140-260 270-380 30
RJUZ Rm ABU
min. min. min.
S220GD +ZAZF+ZAHIMAAZ 0,20 0,60 1,70 0,10 0,045 : - - - 220 300 20
S250GD +ZAZFAZAFIMAAZAAS 0,20 0,60 1,70 0,10 0,045 @ - - - 250 330 19
S280GD +ZAZFAZAAHIMAAZ+AS 0,20 0,60 1,70 010 0,045 : - - - 280 360 18
S320GD +Z+ZF+ZAFIMAFAZAAS 0,20 0,60 1,70 0,10 0,045 - - - 320 390 17
S350GD +ZAZF+ZAFIMAAZAAS © 0,20 0,60 1,70 0,10 0,045 : - - - 350 420 16

“ Por acordo no ato da consulta e encomenda, o teor de Ti para as classes de agco mencionadas
neste quadro pode ser reduzido para <0,05%, significando que a classe de ago é ndo ligada.



CONDICOES DE FORNECIMENTO

ACONDICIONAMENTO

O material é disponibilizado em bandas/bobines, cintados com bandas
de aco e, no caso da chapa em formatos, em balotes envolvidos em pe-
licula protetora. Para facilitar o0 manuseamento de balotes (carga/des-

carga), estes sao suportados por barrotes de madeira.

OPCOES DE FORNECIMENTO

TOLERANCIAS ESPECIAIS

ESPESSURA, COMPRIMENTO E LARGURA:

Este produto é fornecido com tolerancias de espessura, largura e compri-
mento (no caso da chapa em formatos), em conformidade com a norma
aplicavel. Tolerancias especiais poderao estar disponiveis mediante pedido/
sob consulta. Possibilidade de aparamento de bordos.

CLASSES DE ACO:

Poder-se-4 avaliar, a pedido/sob consulta, a possibilidade de fornecer

outras classes de aco que ndo tenham sido mencionadas acima.

EMBALAMENTO E ACONDICIONAMENTO

As bandas/bobines/balotes poderdo ser configurados de acordo com
indicagbes especificas do cliente, definidas no ato da consulta/ enco-
menda. Possibilidade de serem utilizadas embalagens com protecao

anticorrosiva — VCI.

AREAS DE APLICACAD

INDUSTRIA CONSTRUGAO

ETIQUETAGEM
Cada banda/bobine/balote é fornecido com uma etiqueta, garantindo a

correta identificagao do produto e sua rastreabilidade.

CERTIFICADO
Cada encomenda sera acompanhada do respetivo certificado de inspe-

cdo, segundo a EN 10204, de acordo com a norma de produto aplicavel.

REVESTIMENTOS E TRATAMENTOS DE SUPERFICIE
Os produtos séo fornecidos de acordo com a norma aplicavel, com a
possibilidade de tratamentos/ revestimentos adicionais, previamente

definidos no ato da consulta/encomenda, sob responsabilidade do cliente.

ENSAIOS LABORATORIAIS
Possibilidade de serem solicitados ensaios laboratoriais especificos, ndo
previstos na norma aplicavel (anisotropia, nevoeiro salino, metalografia,

alongamento a espessura, entre outros).
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BANDAS / FORMATOS

LAMINADA A QUENTE COM RELEVO
(PRETA)

EN 10363

Este produto apresenta propriedades antiderrapantes e é particu-
larmente utilizado na construcao de pavimentos que necessitem
de maior atrito, nomeadamente em passadicos, plataformas,
escadas e rampas de acesso.

Estas caracteristicas sdo ainda evidenciadas pelo relevo fisico
que apresentam, em forma de gotas ou xadrez, mostrando-se
eficazes quer em pisos mais secos, quer em pisos mais adversos,

como por exemplo, com agua ou 6leo.

A sua superficie oferece excelente resisténcia ao desgaste por
abraséo e ao impacto, em situacdes extremas, como por exemplo,
quando sujeita a passagem constante de veiculos. E também

bastante requerido por designers para uso decorativo.



CARACTERISTICAS DIMENSIONAIS

Tolerdncias na espessura

Tolerancias de planeza

Tolerancias de comprimento

Espessura Limite Variagoes Comprimento : Limite Superior Comprimento Limite Superior
Nominal (mm) : Desvios (mm) : de Espessuras (mm) Permitido (mm) Permitido
Permitidas (mm) (mm) (mm)
3 +08 08 s 1000 2000 <4000 20
4 -04 0.8 3 :9 14 > 4000 < 6000 30
5 +11 09 4 9 14 > 6000 < 8000 140
6 -0,4 09 5 '8 12 >8000<10000 : 50
>10000 < 15000 :75
Espessura : Largura (mm)
(mm)
1000 : 1250 1500
: Chapas : Unidades : Balote : Chapas : Unidades : Balote : Chapas : Unidades : Balote
(kg) : p/ Balote : (kg) ¢ (kg) : p/ Balote : (kg) ¢ (kg) : p/ Balote : (kg)
30/50 53 52 2756 84,5 32 2704 124,3 22 2735
4,0/6,0 67,3 P42 : 2827 :104,3 : 26 2712 151 18 12718
50/70 £ 86,2 £ 32 £ 2758 £129,5 £22 £ 2849 £ 203 L 14 £ 2842
Comp. ref.
(mm) 2000 2500 3000
Classe ' Caracteristicas Quimicas Caracteristicas Mecanicas
Aco
Espessuras nominais < 16mm R, min. R, L,=80mm L,=565
% por massa Espessura : Espessura Espessura Espessura
(mm) (mm) (mm) (mm)
C Si Mn P S N Cu CEV <16 <3 >3 <1 >1 >15 >2 >25 >3
% % % % % % % % <100 <15 <2 <25 <3 <40
max. max. max. max. max max max max.
S235JR (0,19 1,50 0,045 : 0,045 : 0,014 : 0,60 0,35 235 360a510 : 360a510 : 17 18 19 20 21 26
S275JR 0,24 1,60 0,045 0,045 : 0,014 0,60 0,40 275 4302580 i 410a560 : 15 16 17 18 19 23
Classe Caracteristicas Quimicas Caracteristicas Mecanicas
Aco
Espessuras nominais R, (MPa) R, (MPa) L,=80mm L,=5865
% por massa max. max. VS,
Espessura (mm) Espessura (mm)
C Mn P 1<2 2<11 1<15 15<2 2<3 3<11
% % % %
max. max. max. max.
DD11 012 0,60 0,045 0,045 170-360 170-340 440 22 23 24 28




CONDICOES DE FORNECIMENTO

ACONDICIONAMENTO

O material é disponibilizado em bandas/bobines, cintados com bandas
de aco e, no caso da chapa em formatos, em balotes envolvidos em pe-
licula protetora. Para facilitar o0 manuseamento de balotes (carga/des-

carga), estes séo suportados por barrotes de madeira.

OPCOES DE FORNECIMENTO

TOLERANCIAS ESPECIAIS

ESPESSURA, COMPRIMENTO E LARGURA:

Este produto é fornecido com tolerancias de espessura, largura e compri-
mento (no caso da chapa em formatos), em conformidade com a norma
aplicavel. Tolerancias especiais poderao estar disponiveis mediante pedido/
sob consulta. Possibilidade de aparamento de bordos.

CLASSES DE ACO:

Poder-se-4 avaliar, a pedido/sob consulta, a possibilidade de fornecer

outras classes de aco que ndo tenham sido mencionadas acima.

EMBALAMENTO E ACONDICIONAMENTO

As bandas/bobines/balotes poderdo ser configurados de acordo com
indicagtes especificas do cliente, definidas no ato da consulta/ enco-
menda. Possibilidade de serem utilizadas embalagens com protecao

anticorrosiva — VCI.

AREAS DE APLICAGAD

INDUSTRIA CONSTRUCAO

ETIQUETAGEM
Cada banda/bobine/balote é fornecido com uma etiqueta, garantindo a

correta identificagao do produto e sua rastreabilidade.

CERTIFICADO
Cada encomenda sera acompanhada do respetivo certificado de inspe-

cdo, segundo a EN 10204, de acordo com a norma de produto aplicavel.

REVESTIMENTOS E TRATAMENTOS DE SUPERFICIE
Os produtos séo fornecidos de acordo com a norma aplicéavel, com a
possibilidade de tratamentos/ revestimentos adicionais, previamente

definidos no ato da consulta/encomenda, sob responsabilidade do cliente.

ENSAIOS LABORATORIAIS
Possibilidade de serem solicitados ensaios laboratoriais especificos, ndo
previstos na norma aplicavel (anisotropia, nevoeiro salino, metalografia,

alongamento a espessura, entre outros).
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BANDAS / FORMATOS
ELETROGALVANIZADA

EN 10152

As chapas de aco eletrogalvanizadas consistem em agos revesti-
dos com zinco através de um processo de eletrodeposicao.

Este tipo de produtos combina a resisténcia a corrosdao com a
possibilidade de acabamentos superficiais especificos, bem como
com possibilidade da obtencdo de espessuras de revestimentos

mais precisas e de menor rugosidade.

CARACTERISTICAS DIMENSIONAIS

Tolerdncias de largura dos formatos e bandas largas

A chapa eletrogalvanizada apresenta excelentes condicdes para
posteriores processos de estampagem e soldadura, sendo espe-
cialmente utilizadas pelo setor automdvel, serralharia, mobiliario

ou eletrodomésticos.

Espessura : Tolerancias normais (mm) : Tolerancias apertadas (S) (mm)
Nominal (mm)

inferiores : superiores inferiores : superiores
<1200 ‘0 g 0 o
>1200 <1500 ‘0 i45 0 42
> 1500 ‘0 ‘46 0 ‘43




CARACTERISTICAS DIMENSIONAIS

Tolerdncias na espessura

Espessura . Tolerancias para uma largura nominal (mm) . Tolerancias apertadas (S) para uma largura nominal (mm)
Nominal (mm) . ) ) : ) )

: <1200 :>1200 <1500 :>1500 <1200 :>1200 <1500 £ >1500
>035<040  +004 005  £0025 1 +0035
> 0,40 < 0,60 §¢0,05 ;Lo,oa ;Lo,m ;L0,035 §¢0‘045 §¢0,05
>0,60<0,80 ii0,0G iio.m iio,oa §¢0.040 iiO‘DSD iio,os
>0,80 <1,00 L+0,07 1+0,08 1 +0,09 | £0,045 | + 0,060 1+0,06
>1,00 < 01,20 ;io,os ;io,og ;io,m ;i0,055 ;io‘om ;iom
>1,20<160 iio,m iio.n iio,u iio.om iiO‘OSO ii0,0S
>1,60 <2,00 §i0,12 §¢0,13 §i0,13 iio.oso iio‘ogo iio,og
>2,00<2,50 [+014 1+015 1+015 £+0,100 £+0110 F+011
>2,50 < 3,00 ;tO,lB §¢0.17 ;iU,l? ;tO.llO ziO‘lZO ;tO,lZ

Tolerancias de comprimento

Comprimento (mm) . Tolerancias normais (mm) . Tolerancias apertadas (S) (mm)
r inferiores superiores inferiores superiores
<2000 0 6 0 3
>2000 0 0,3% do comprimento 0 0,15% do comprimento

Tolerancias de planeza das chapas de ago macio

Classe : Largura nominal (mm) : Espessura nominal (mm)
de tolerancia : : . .
<07 207<12 212

Normal £ > 600 < 1200 ‘12 ‘10 '8

{ >1200 <1500 P15 (12 f10

i >1500 ‘19 117 15
Apertada (FS) { > 600 <1200 ‘5 L4 i3

{ >1200 < 1500 i6 i5 i4

i >1500 ‘8 7 ‘6




TABELA DIMENSIONAL

Espessura Largura (mm)
(mm) : .
:1000 1250 1500
: Chapas Unidades Balote Chapas Unidades Balote Chapas Unidades Balote
i (kg) : p/ Balote i (kg) : (kg) : p/ Balote : (kg) i (kg) : p/ Balote i (kg)
05 1785 £ 320 {2512 f1227 £ 205 {2514 £1766 £140 {2473
06 {942 i 270 {2543 §14,72 i 180 i 2649 21,2 {120 {2543
08 £12,56 i 200 i 2512 £19,63 £ 130 { 2551 §28,26 i90 {2543
1 {157 i 165 i 2501 i 2453 {105 {2576 §3533 {75 {2649
1,25 £19,63 {125 {2453 £ 30,66 i85 { 2606 { 44,16 {60 {2649
15 £ 2355 {110 i 2501 {368 {70 {2576 {5299 {50 {2649
2 {314 {80 {2512 { 49,06 {50 {2453 £ 7065 i35 i 2473
25 £3925 i 60 {2355 i61,33 Al {2514 {8831 i30 i 2649
3 f471 i 55 {2591 £ 73,59 (34 {2502 : 105,98 {25 {2649
Comp. ref.
(mm) 2000 | 2500 3000
Classe Tipo Caracteristicas Quimicas Caracteristicas Mecéanicas
Aco : Revestim. :
Espessuras nominais R, (MPa)? ' R~ (MPa) Ag @ [ Ngo @
% por massa max. % min. min.
c Mn P S
% % % %
max. max. max. max.
DCOL +ZE 012 060 0,045 0,045 -/280 v 270-410 28 - -
DCO3 +ZE 010 045 0,035 0,035 -/240 © 270-370 34 13 -

9 Os valores do limite de elasticidade sdo o limite convencional de proporcionalidade a 0,2% para os produtos que néo apresentem um efeito de

alongamento e o limite inferior de alongamento (Rel) para os outros. Nos casos em que a espessura € inferior ou igual a 0,7 mm, mas superior

a 0,5mm, o valor mdximo do limite de elasticidade é aumentado de 20 N/mm2. Para espessuras iguais ou inferiores a 0,5mm, o valor mdximo

do limite de elasticidade é aumentado de 40 MPa

Y Por necessidades de cdlculo, o limite inferor Re para classes DCO1, DCO3; DCO4 e DCO5 pode ser igual a 140 MPa.
¢ Nos casos em que a espessura é inferior ou igual a O,7mm, mas superior a 0,5mm, o valor minimo de alongamneto apds rotura é diminuido de 2

unidades. Para as espessuras iguais ou inferiores a 0,5 mm, o valor minimo do alongamento apds rotura é diminuido de 4 unidades.
9 Os valores de r90 e de n90 sé sdo aplicdveis a espessuras superiores ou iguais a 0,5mm.

¢ Nos casos em que a espessura é superior a 2mm, o valor r90 é diminuido de 0,2.



CONDICOES DE FORNECIMENTO

ACONDICIONAMENTO

O material é disponibilizado em bandas/bobines, cintados com bandas
de aco e, no caso da chapa em formatos, em balotes envolvidos em pe-
licula protetora. Para facilitar o0 manuseamento de balotes (carga/des-

carga), estes sao suportados por barrotes de madeira.

OPCOES DE FORNECIMENTO

TOLERANCIAS ESPECIAIS

ESPESSURA, COMPRIMENTO E LARGURA:

Este produto é fornecido com tolerancias de espessura, largura e compri-
mento (no caso da chapa em formatos), em conformidade com a norma
aplicavel. Tolerancias especiais poderao estar disponiveis mediante pedido/
sob consulta. Possibilidade de aparamento de bordos.

CLASSES DE ACO:

Poder-se-4 avaliar, a pedido/sob consulta, a possibilidade de fornecer

outras classes de aco que ndo tenham sido mencionadas acima.

EMBALAMENTO E ACONDICIONAMENTO

As bandas/bobines/balotes poderdo ser configurados de acordo com
indicagbes especificas do cliente, definidas no ato da consulta/ enco-
menda. Possibilidade de serem utilizadas embalagens com protecao

anticorrosiva — VCI.

AREAS DE APLICACAD

INDUSTRIA ENGENHARIA

E ARQUITETURA

ETIQUETAGEM
Cada banda/bobine/balote é fornecido com uma etiqueta, garantindo a

correta identificagao do produto e sua rastreabilidade.

CERTIFICADO
Cada encomenda sera acompanhada do respetivo certificado de inspe-

cdo, segundo a EN 10204, de acordo com a norma de produto aplicavel.

REVESTIMENTOS E TRATAMENTOS DE SUPERFICIE
Os produtos séo fornecidos de acordo com a norma aplicavel, com a
possibilidade de tratamentos/ revestimentos adicionais, previamente

definidos no ato da consulta/encomenda, sob responsabilidade do cliente.

ENSAIOS LABORATORIAIS
Possibilidade de serem solicitados ensaios laboratoriais especificos, ndo
previstos na norma aplicavel (anisotropia, nevoeiro salino, metalografia,

alongamento a espessura, entre outros).
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CHAPA PERFILADA
TRAPEZOIDAL

A chapa trapezoidal € um produto metélico perfilado que pode
apresentar-se em diferentes esquemas de protecdo superficial -
aco galvanizado (EN 10346) ou pré-lacado (EN 10169) - disponivel
em diferentes cores.

Os formatos sdo obtidos através de um processo de conformagao

a frio, que configura a forma final pretendida.

Eum produto gue se destaca pela facilidade de montagem, le-
veza e estética, sendo uma solugdo confidvel e econdmica para
o revestimento de coberturas e/ou fachadas simples ou isola-
das. E também utilizada em intimeras aplicacdes na indUstria e

construgéo civil.



CARACTERISTICAS DIMENSIONAIS

Chapa trapezoidal
Referéncia : Ago : Massa : Largura : Comprimento : Espessura : Massa Linear : Médulo de resisténcia
: revestimento : (mm) : (mm)  (mm) . (kg/m) : elastica (cm?)
Trapezoidal : DX51D 1 Z200 :1100+5 :2000 15 a 10,40 1491 3,56
; i : : 8000 *15 : i :
0,50 5,89 14,50
0,60
: DX51D i Rev. org. colorido 1100 +5 {20004 a 0,80
: : : £ 8000 *°
: 0,50
Classe Acabamento Caracteristicas Quimicas Caracteristicas Mecanicas
Aco
Espessuras nominais Simbolos R, R, Ag
% por massa Revestimento (MPa) (MPa) min.
%
c Si Mn P S Ti Al :Nb
% % % % % % % %
max. max. max. max. max max. @ : min max.
DX51D +ZA+ZFAZAAHZIMAAZAAS 0,18 0,50 1,20 012 0,045 : 0,30 - - +ZAIFAZAFIMAAZAHAS G - 270-500 : 22
DX52D +ZAZFAZAAZIMAAZAAS 0,12 0,50 0,60 0,10 0,045 : 0,30 - - +ZAZFAZAA+IMAAZAHAS 1 140-300 © 270-420 : 26
p02 Rﬂ AHU
min. min. min.
S250GD +ZAZFAZAAHZIMAAZAAS ¢ 0,20 0,60 1,70 0,10 0,045 - - - +ZAZFAZAAHZIMA+AZA+AS 1 250 330 19
S280GD +ZAZFAZAFZIMAAZAHAS 10,20 0,60 1,70 0,10 0,045 : - - - +ZALFAZAAIMAAZAHAS 280 360 18
S350GD +Z+ZF+ZA+ZM+AZ+AS | 0,20 0,60 1,70 0,10 0,045 : - - - +Z+ZFAZAAZIMAAZ+AS 350 420 16

9 Por acordo no ato da consulta e encomenda, o teor de Ti para as classes de aco mencionadas
neste quadro pode ser reduzido para <0,05%, significando que a classe de ago é ndo ligada.



CONDICOES DE FORNECIMENTO

ACONDICIONAMENTO
O material é disponibilizado em balotes, cintados com bandas de aco e
envolvidos em pelicula protetora. Para facilitar o manuseamento (carga/

descarga), todos os balotes sao suportados por barrotes de madeira.

ETIQUETAGEM
Cada balote ¢ fornecido com uma etiqueta, garantindo a correta identifi-

cagao do produto e sua rastreabilidade.

OPCOES DE FORNECIMENTO

TOLERANCIAS ESPECIAIS

ESPESSURA, COMPRIMENTO E LARGURA:

Este produto é fornecido com tolerancias de espessura, largura e com-
primento, em conformidade com a norma aplicavel. Tolerancias especiais
poderdo estar disponiveis mediante pedido/ sob consulta. Possibilidade
de aparamento de bordos.

CLASSES DE ACO:

Poder-se-a avaliar, a pedido/sob consulta, a possibilidade de fornecer

outras classes de aco que nao tenham sido mencionadas acima.

EMBALAMENTO E ACONDICIONAMENTO
Os balotes poderao ser configurados de acordo com indicacdes especificas
do cliente, definidas no ato da consulta/ encomenda. Possibilidade de

serem utilizadas embalagens com protegao anticorrosiva - VCI.

AREAS DE APLICACGAD

CONSTRUCAO ENGENHARIA

E ARQUITETURA

CERTIFICADO
Na expedigdo, todas as encomendas sdo acompanhadas do respetivo
certificado de inspecdo, segundo a EN 10204, de acordo com a norma

de produto aplicavel.

REVESTIMENTOS E TRATAMENTOS DE SUPERFICIE
Os produtos sao fornecidos de acordo com a norma aplicével, com a
possibilidade de tratamentos/ revestimentos adicionais, previamente

definidos no ato da consulta/encomenda, sob responsabilidade do cliente.

ENSAIOS LABORATORIAIS
Possibilidade de serem solicitados ensaios laboratoriais especificos, ndo
previstos na norma aplicavel (anisotropia, nevoeiro salino, metalografia,

alongamento a espessura, entre outros).
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CHAPA PERFILADA
ONDULADA

A chapa ondulada é um produto metalico perfilado que pode
apresentar-se em diferentes esquemas de protecdo superficial,
aco galvanizado (EN 10346) ou pré-lacado (EN 10169), disponivel
em diferentes cores.

Os formatos sdo obtidos através de um processo de conformagao

a frio, que configura a forma final pretendida.

Esta estrutura é constituida por nervuras principais, em forma
de onda, que lhe conferem carateristicas estéticas relevantes
e de facil aplicagdo. A chapa ondulada destinada-se preferen-
cialmente ao setor da construcéo, apresentando solugdes para
o desenvolvimento de todo o tipo de obras, incluindo o revesti-
mento de fachadas, construgdo de telhados e outros elementos

de arquitetura mais leve.



CARACTERISTICAS DIMENSIONAIS

Chapa ondulada
Referéncia : Aco : Massa : Largura : Comprimento : Espessura : Massa Linear : Médulo de resisténcia
: revestimento : (mm) : (mm)  (mm) . (kg/m) : elastica (cm?)
Ondulada : DX51D : 7200 : 915j 5e : 2000 % a : 0‘40 : 3.20 : 1,97
i i :1100+5 : 8000 *1° i i i
0,50 4,00 2,44
0,60 4,80 2,90
Classe Acabamento Caracteristicas Quimicas Caracteristicas Mecanicas
Aco
Espessuras nominais Simbolos R, R, Ag
% por massa Revestimento (MPa) (MPa) min.
%
c Si Mn P S Ti lyw © Nb
% % % % % % % %
max. max. max. max. max max. @ i min max.
DX51D +ZA+ZFAZAAHZIMAAZAAS 0,18 0,50 1,20 0,12 0,045 : 0,30 - - +ZAZFAZAAHIMAAZAAS i - 270-500 : 22
DX52D +ZAZF+ZAAHZMAAZA+AS 0,12 0,50 0,60 0,10 0,045 : 0,30 - - +ZAZFAZAA+IMAAZAHAS 1 140-300 © 270-420 : 26
p02 RY\ AHU
min. min. min.
S250GD +ZAZFAZAAHZIMAAZAAS ¢ 0,20 0,60 1,70 0,10 0,045 : - - - +Z+ZFAZAFZIMAAZA+AS 1 250 330 19
S280GD +ZAZFAZAAZIMAAZAAS 0,20 0,60 1,70 0,10 0,045 : - - - +ZALFAZAAIMAAZAHAS 280 360 18
S350GD +Z+ZF+ZA+ZM+AZ+AS | 0,20 0,60 1,70 0,10 0,045 : - - - +Z+ZFAZAAZIMAAZ+AS 350 420 16

9 Por acordo no ato da consulta e encomenda, o teor de Ti para as classes de aco mencionadas
neste quadro pode ser reduzido para <0,05%, significando que a classe de ago é ndo ligada.



CONDICOES DE FORNECIMENTO

ACONDICIONAMENTO
O material é disponibilizado em arcos/bobines, cintados com bandas de

aco.

ETIQUETAGEM
Cada arco/bobine é fornecido com uma etiqueta, garantindo a correta

identificacdo do produto e sua rastreabilidade.

OPCOES DE FORNECIMENTO

TOLERANCIAS ESPECIAIS

ESPESSURA, COMPRIMENTO E LARGURA:

Este produto é fornecido com tolerancias de espessura, largura e com-
primento, em conformidade com a norma aplicavel. Tolerancias especiais
poderdo estar disponiveis mediante pedido/ sob consulta. Possibilidade
de aparamento de bordos.

CLASSES DE ACO:

Poder-se-a avaliar, a pedido/sob consulta, a possibilidade de fornecer

outras classes de aco que nao tenham sido mencionadas acima.

EMBALAMENTO E ACONDICIONAMENTO
Os balotes poderao ser configurados de acordo com indicacdes especificas
do cliente, definidas no ato da consulta/ encomenda. Possibilidade de

serem utilizadas embalagens com protegao anticorrosiva - VCI.

AREAS DE APLICACGAD

ENGENHARIA
E ARQUITETURA

CONSTRUGAO

CERTIFICADO
Na expedicao, todas as encomendas sdao acompanhadas do respetivo
certificado de inspecdo, segundo a EN 10204, de acordo com a norma

de produto aplicavel.

REVESTIMENTOS E TRATAMENTOS DE SUPERFICIE
Os produtos sao fornecidos de acordo com a norma aplicével, com a
possibilidade de tratamentos/ revestimentos adicionais, previamente

definidos no ato da consulta/encomenda, sob responsabilidade do cliente.

ENSAIOS LABORATORIAIS
Possibilidade de serem solicitados ensaios laboratoriais especificos, ndo
previstos na norma aplicavel (anisotropia, nevoeiro salino, metalografia,

alongamento a espessura, entre outros).
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Os perfis abertos s&o produzidos através da progressiva confor-

magao a frio de bandas de ago.

As vérias seccdes transversais obtidas podem ser sujeitas a
operacdes de soldadura, pungonamento, furagao, etc. Do facto,
resultara um amplo campo de aplicagdes. As condicdes técnicas

de fornecimento est&o de acordo com a norma EN 10162,

GAMA DIMENSIONAL

NEREIS ABERTOS (CALHAS)

EN 10162

Estes perfis representam solugdes eficazes em diversas dreas
e com diferentes finalidades, tais como: suporte de rails de es-
tradas, estufas, estruturas metalicas, parques solares, parques
automaveis, chassis atrelados, em obras de arquitetura e solu-

¢Oes de engenharia.

L JL 9 (U
Kol N T B B W



CARACTERISTICAS DIMENSIONAIS

Y Y
Espessura
————
A = M
T g
® 43 o3 E ®
H H H
+ H T
= T — —
Ha
= A ¢ < 4|j*:
J 1
B ‘ * ‘ B ‘ + De acordo com as tolerancias
. de espessura da EN 10051,
Y Y
EN 10131 e EN10143.
Dimensoes exteriores
(B/H) -
Esquadria
(o8
Tolerancias
Limitado por dois raios
Espessura (mm) | < 40mm >40mm <100mm : >100mm < 200mm : >200mm £ 400mm : > 400mm <
E<150 +0,50 +0,50 +0,75 +1,25 Acordada
150<E <3,00 +0,75 +0,75 +1,00 +1,50 +1,75
: : : Lado menor do angulo
3,00 <E<6,00 +1,00 +1,00 +1,25 +175 +2,00 o<
6,00 <E <8,00 - +1,25 +1,50 +2,00 +250 <10 43
E>8,00 Acordada Acordada Acordada Acordada Acordada 10 <40 +1° 45
>40<80 +1°15'
>80<110 +1°
Tolerancias
Limitado por um raio >110 +0745
Espessura (mm) | <40mm >40mm <100mm : >100mm <150mm : >150mm <200mm : >200mm
E<150 +0,75 +0,75 +1,00 Acordada Acordada
: : : Torgdo
150<E<3,00 +0,80 +1,00 +1,25 +150 Acordada ®)
3,00<E<6,00 +1,00 +1,25 +1,50 +1,75 +2,00
6,00 <E <8,00 +1,25 +1,50 +1,75 +2,00 +2725
E>8,00 Acordada Acordada Acordada Acordada Acordada
Variagao angular
B<1°/m
Concavidade/Convexidade Rectitude Comprimento
f(F) (@ L

f’ f’

e et

I e . |
I

f(f)<0,8% h (h") com o minimo = 0,5mm Comprimento total ¢ < 0,002 x L Comprimento 0 + 50



TABELA DIMENSIONAL

Perfil “U”

Abas iguais

Dimensodes Massa Linear Perfis/atado Peso/atado
mm kg/m kg

H B T

20 12 15 0,46 208 562
20 15 15 0,53 208 661
20 15 2 0,69 208 861
20 20 15 0,65 120 468
20 20 2 0,84 120 598
25 20 15 0,71 120 504
25 20 2 0,72 120 518
25 : 20 : 3 1,31 : 120 : 943
25 : 25 : 15 0,82 : 128 : 630
25 25 2 1,07 128 822
25 : 25 : 3 153 : 128 : 1175
30 20 15 0,77 144 665
30 20 2 1 144 864
30 : 20 : 3 : 1,43 : 144 1236
30 25 15 0,88 144 760
30 25 2 1,16 144 1002
30 : 25 : 3 167 : 144 : 1443
30 30 15 1 144 855
30 : 30 2 : 1,31 . 144 . 1115
30 : 30 : 3 19 : 144 : 1.633
32 27 2 1,25 144 1.063
35 : 20 : 15 083 : 126 : 627
35 20 2 1,08 126 816
35 20 3 1,55 126 1172
35 : 25 : 15 0,94 : 126 : 711
35 25 2 124 126 937
35 25 3 1,78 126 1346
35 30 15 1,06 126 801
35 30 2 1,39 126 1051
35 30 3 2,02 126 1527
35 35 15 118 126 885
35 35 2 1,55 126 1172
35 : 35 : 3 2,26 : 126 : 1709
40 20 15 0,88 120 634
40 20 2 1,16 120 828



Massa Linear
i kg/m

Perfis/atado

Peso/atado
i kg

40

40

40

40

40

40

40

40

40

40

41

41

45

45

45

45

45

45

45

45

45

50

50

50

50

50

50

50

50

50

50

50

50

50

60

60

60

60

60

120
25
pe
2%
30
30
30
35
3
35
40
40
29
28
2
»
25
30
30
30
2
0
40
.
25
2%
»
30
30
30
40
40
40
50
w
50
30
30
30
40

‘40

167

1131

‘19

§L47
214
§L24
163
237
§L78
261
146
§211
%Loe
§L39

12,02

155
226
161
;Lse
273
§L47
188
214
%2]6
163
237
%307
194
284
37

226
%332
433
178
%2£1
1339
21

1308

%120
120
§120
1120
112
112
112
§112
112
112
§128
112
140
§140
126
%126
126
126
126
126
126
§126
100
%100
100
%100
%100
100
%100
%100

100

64
%100
%100
§64
%100
%100
;lOO
™

64

%1188
720

§943

§1368
753

988

1438
;833

1095
1552
§1352
1754
1201
§L722
%801

%1051
1507
%892

1172
1709
1202
§1406
%1638
%864

1008
1272
%1656
978

1416
%1842
1164
1704
1421
§1356
%1992
1663
%L056
§1554
1980
%806

11156



Massa Linear
i kg/m

Perfis/atado

Peso/atado
i kg

60

70

70

70

70

70

70

70

70

80

80

80

80

80

80

80

80

90

90

90

100

100

100

100

100

100

100

100

100

120

120

120

120

120

120

140

140

140

150

40
%60
60
%35
'35
40
40
50
50
"
40
40
§40
%50
"
50
%80
80
45
45
§45
40
o
40
45
%45
45
%50

‘50

50

%50
%60
éeo
%60
s
§5o
%50

‘50

13,08
4,01

332

3,55
44
:569

{402

§a47
544
715
402
527
§a47

{402

§a47
426
%558
6,36
449
58
726
%486
6,53
%804
§a44
715
%883
%544
715
%883

5,67

%64
64
;64
%100
100
64
64
64
)
»
64
64
§42
64
P
)
)
»
64
64
»
64
P
)
64
@
)
64
o
)
4
)
%36
%36
36
24
%36
36
24

‘36

§L494
1544
§2024
%LBBB
2358
1275
§1663
1455
1905
1192
;1565
1359
1751
§1434
1544
%2024
1630
1371
1802
1540
1078
glsso
1544
%2024
1630
%LBOQ
%1406
1729
1720
%2231
1830
1235
1615
1737
%1171
1507
1972
%1171
1507
1972

11220



Dimensdes Massa Linear Perfis/atado Peso/atado
mm kg/m : kg
H B
150 : 50 L T4T : 36 1 1.594
150 ‘ 50 ‘ 9,23 ‘ 24 ‘ 1329
150 ‘ 70 ‘ 6,61 ‘ 36 ‘ 1428
150 ‘ 70 ‘ 8,72 ‘ 36 ‘ 1884
150 ‘ 70 ‘ 10,79 ‘ 24 ‘ 1554
160 : 50 : 591 : 36 : 1277
160 | 50 | 7,78 | 36 | 1680
160 ‘ 50 ‘ 9,61 ‘ 24 ‘ 1384
160 ‘ 60 ‘ 6,38 ‘ 36 ‘ 1378
160 ‘ 60 ‘ 8,41 ‘ 36 ‘ 1817
160 ‘ 60 ‘ 10,4 ‘ 24 ‘ 1498
160 ‘ 80 ‘ 7,32 ‘ 24 ‘ 1054
160 | 80 | 9,67 ‘ 24 ‘ 1392
160 ‘ 80 ‘ 11,97 ‘ 24 ‘ 1724
180 ‘ 50 ‘ 6,38 ‘ 36 ‘ 1378
180 ‘ 50 ‘ 8,41 ‘ 36 ‘ 1817
180 ‘ 50 ‘ 10,4 ‘ 24 ‘ 1498
180 | 60 | 6,85 | 36 | 1480
180 ‘ 60 ‘ 9,04 ‘ 36 ‘ 1953
180 ‘ 60 ‘ 11,18 ‘ 24 ‘ 1610
180 ‘ 80 ‘ 779 ‘ 24 ‘ 1122
180 : 80 : 10,29 : 24 : 1482
180 ‘ 80 ‘ 12,75 ‘ 24 ‘ 1836
200 | 50 | 6,85 | 24 | 986
200 ‘ 50 ‘ 9,04 ‘ 24 ‘ 1302
200 ‘ 50 ‘ 1118 ‘ 20 ‘ 1342
200 | 60 | 7,32 | 24 | 1054
200 ‘ 60 ‘ 9,67 ‘ 24 ‘ 1392
200 | 60 | 11,97 ‘ 16 ‘ 1149
200 ‘ 80 ‘ 8,26 ‘ 24 ‘ 1189
200 ‘ 80 ‘ 10,92 ‘ 24 ‘ 1572
200 80 1354 16 1300

Perfil “L”

Uma aba

[ Dimensdes Massa Linear Perfis/atado Peso/atado
X mm i kg/m i kg
H H B
25 | 25 | 0,73 | 200 | 876
= 30 20 10,73 £ 200 i 876




Massa Linear
i kg/m

Perfis/atado

Peso/atado
i kg

30

35

35

35

35

35

40

40

40

40

40

40

40

40

45

50

50

50

50

50

50

50

60

60

60

60

70

70

80

80

90

90

100

100

120
30
30
e
25
P
35
5
20
0
0
20
30
30
0
o
s
2
2
30
30
50
0
"
30
30
60
60
35

i35

i 45

{45
{50

‘50

1089
1130

1089

3,07
4,05
3,42

452

%200
%200
200
%160
160
160
%160
160
100
%100
100
1100
%100
100
%100
%100
100
%100
100
1100
%100
100
1100
%100
60
%60
%60
60
%60
%60
60
%60
60
%60
=

‘37

%1284
%1068
1560
%854
1086
1248
§1008
1478
534
%780
534
780
%630
924
720
%1062
1206
%678
996
720
1062
§912
1344
%1770
724
947
%979
1285
%850
%1116
979
1285
1108
1458
%759

£ 1003




Perfil “C”

Simétrico

Ref

| Dimensdes
S mm

Massa Linear
i kg/m

Perfis/atado

Peso/atado
i kg

128 P14 i 8

;28 ;14 ;8

;30 ;25 ;95
;30 ;25 ;95
%30 %30 %10
;30 ;30 ;10
%38 %40 %10
%38 %40 %10
;38 ;40 ;10
%43 %55 %10
;43 ;55 ;10
;43 ;55 ;10
%50 %30 %10
;50 ;30 ;10
;50 ;30 ;15
E'IENE PR
;50 ;40 ;17
50 40 17
%50 %40 %l?
;50 ;50 ;17
%50 %50 %17
%50 %50 %17
§60 ;30 ;15
%60 %30 %15
0 30 15
§60 §60 ;15
%60 %60 %15
§60 §60 ;15
%70 %35 §15
%70 %35 %15
;70 ;35 ;15
%80 %30 %20
%80 %30 %20
§80 ;30 ;20
%80 %40 %15
%80 %40 %15
§80 ;40 ;15

190 L45 ‘15

i 1,5
‘15

‘15

074
%094
105
136
118
;Lss
151

f197

1452
{584

12,48

§458
%331
%414
489
279
%405

521

gzoo
%200
156
156
%156
1120
%100
%100
100
54
54
54
64
6
120
120
§64
o
o
64
64
o
64
64
.
40
40
§40
64
o
64
48
P
48
64
%64
48

64

;888

1128
;983

1073
1104
§1102
906

§1182
1692
%816

930

1183
710

ésss

1440
%1966
914

1317
%1686
1037
1448
%1928
829

1190
1517
744

%1085
1402
%952

%1371
1759
1007
%1260
1550
1071
%1501
1500

11190



Ref Dimensdes
L mm

Massa Linear
i kg/m

Perfis/atado

Peso/atado
i kg

C i 100

100

1100

£100

c 1120
c 1120

1120

1140

o 1140

o 1140

C i 150

150

1150

c £160
C 1160

C £160

c 1180
C 1180

c 1200

%45
%45
P
%45
%50
50
m
%50
50
%50
%50
B
%50
50
m
%50
50
m
%50
50
%50
50
B
%50
50
B
%50
50
"
%50
B
%50
50
B
%50
50
B
%50
50

160

%15
%15
20
.
20
§15
.
15
%20
.
%20
%25
%25
25
.
20
%20
o
s
%25
.
20
.
=
%25
o
20
%20
.
=
%25
%25
%20
0
=
%25
0
20
%25
s

120

1615
£3,42
£4,99

16,46

2141
%405
593
772
420
%617
%&03
%436
6,40
%835
%436
6,40
%835
%452
654
%836
452
§6ﬁ4
%457
687
%433
%711
4,99
734

5,46

%54
%64
.
%54
§e4
o
%54
%54
»
%54
%42
m
%54
%42
o
%54
%42
%42
%42
%36
P
%42
%36
%36
%36
%36
%36
%36
%36
%36
%36
%36
%35
%36
%36
%36
%36

24

1682
1892
%1252
1824
1903
1313
1916
%2093
1157
1601
%1709
1209
1769
%1787
1260
%1844
1867
1312
1921
1945
%1058
1555
1734
%1099
1613
1804
%942
1382
1804
%976
1434
1871
o6
1434
%1009
1484
1043
%1536
1078
%1585

‘786



Ref Dimensodes Massa Linear Perfis/atado Peso/atado
mm kg/m kg
H B A
C 200 60 20 8,05 24 1159
o 200 60 25 5,62 24 809
C 200 60 25 8,28 24 1192
Perfil “Omega”
Ref Dimensoes Massa Linear Perfis/atado Peso/atado
T mm kg/m kg
H
i H Bl B2
- 0 32 70 25 3,67 64 1404
Perfil “Apolo”
Ref Dimensodes Massa Linear Perfis/atado Peso/atado
mm kg/m kg
H B C T
F 71 GALVA 19 25 8 1 0,54 120 390
F 72 GALVA : 35 : 28 : 55 : 1 . 0,85 . 121 . 6171
F 73 PRETA : 30 : 33 : 10 : 2 : 1,62 : 121 : 1174
F 73 GALVA 30 33 10 2 1,64 121 1191
F 74 GALVA : 51 : 43 : 10 : 2,5 : 2,84 : 90 : 1534
F 74 PRETA 51 43 10 2,3 2,84 90 1534
F 75 PRETA 49 50 16 2,3 2,72 81 1321,92
F 76 PRETA : 67 : 57 : 12 : 2,6 4,16 : 49 : 1223
F35 Galva
‘L Ref Dimensodes Massa Linear Perfis/atado  Peso/atado
mm kg/m kg
H Bl B2 A T
F 35GALVA : 35 35 10 5 15 1,46 50 438
F77 Galva
Ref Dimensdes Massa Linear Perfis/atado : Peso/atado
mm kg/m kg
H Bl B2 A T
F 77 GALVA 17 : 26 : 10 : 10 : 1,25 0,84 117 592




F78 Galva

Ref Dimensodes Massa Linear Perfis/atado : Peso/atado
mm kg/m kg
H Bl B2 A T
F 78 GALVA : 38 47 25 9 15 1,48 121 1075
F79 Galva
Ref Dimensoes Massa Linear Perfis/atado  Peso/atado
mm kg/m kg
H Bl B2 A T
F79GALVA 5 65 30 15 1,74 100 1044
F80 Galva
Ref Dimensoes Massa Linear Perfis/atado  Peso/atado
mm kg/m kg
H Bl B2 A T
F 80 GALVA : 35 35 10 22 1,25 1,56 121 1132,56
F 80 GALVA 35 35 10 22 15 1,85 121 1343
Classe ' Caracteristicas Quimicas Caracteristicas Mecanicas
Aco
Espessuras nominais < 16mm R, min. R, L,=80mm L,=565
% por massa Espessura : Espessura Espessura Espessura
(mm) (mm) (mm) (mm)
C Si Mn P S N Cu CEV <16 <3 >3 <1 >1 >15 2 >25 >3
% % % % % % % % <100 <15 <2 <25 <3 <40
max. max max max. max. max max. max
S235JR : 0,19 - 1,50 0,045 0,045 0,014 : 0,60 0,35 235 360a510 : 360a510 : 17 18 19 20 21 26
S275JR 0,24 - 1,60 0,045 : 0,045 : 0,014 : 0,60 0,40 275 4302580 : 410a560 : 15 16 17 18 19 23
S275J0 : 0,21 - 1,60 0,040 : 0,040 : 0,014 : 0,60 0,40 275 4302580 : 410a560 : - - - - - -
S275J2 0,21 - 1,60 0,035 : 0,035 :- 0,60 0,40 275 4302580 : 410a560 : 13 14 15 16 17 21
S355JR i 0,27 0,60 1,70 0,045 : 0,045 : 0,014 : 0,60 0,45 355 5102680 : 470a630 : 14 15 16 17 18 22
S$355J0 : 0,23 0,60 1,70 0,040 : 0,040 : 0,014 : 060 0,45 355 5102680 : 470a630 : - - - - - -
S355J2 © 0,23 0,60 1,70 0,035 (0,035 ;- 0,60 0,45 355 5102680 : 470a630 : - - - - - -




Classe - Acabamento . Caracteristicas Quimicas . Caracteristicas Mecanicas
Ago H H H :
. Espessuras nominais . Simbolos R R A

: : e m 80
% por massa Revestimento (MPa) (MPa) min.
"%
C Si Mn P 'S Ti Al iNb
% % % f% f% % % %
max max max max. max max. ¥ i min max
DX51D +ZAZFAZAAHIMAAZ+AS 0,18 0,50 1,20 012 0,045 : 0,30 - - +ZAZFAZAAZIMAHAZAAS - 270-500 : 22
DX52D | +ZHZFHZAFZIMAAZAAS 012 1050 (060 010 (0045 :030 - P § AZAZFAZAAFZIMAAZAAS i 140-300 : 270-420 : 26
DX53D +ZAZFAZAAZIMAAZAAS i 0,12 0,50 0,60 0,10 0,045 : 0,30 - - +ZA+ZFAHZAAHIMA+AZA+AS  140-260 : 270-380 : 30
RHO‘Z Rm ASO
min. min. min.
S250GD { +ZHZFHZAAHIMAAZAAS 020 060 (170 010 0045 :- - . { +ZAHZFAZAAIMAAZAAS ;250 330 £ 19
S280GD | +Z+ZFHZAHZMAHAZAAS 1020 060 (170 010 0045 ;- S - {AZAZFAZAAHIMAAZHAS 280 : 360 118
S350GD +Z+ZFHZAHZMHAZA+AS 1 020 060 170 :010 0045 - - - | AZAZFAZAAFIMAAZAAS ;350 1420 i 16

9 Por acordo no ato da consulta e encomenda, o teor de Ti para as classes de aco mencionadas
neste quadro pode ser reduzido para <0,05%, significando que a classe de aco é ndo ligada.



CONDICOES DE FORNECIMENTO

ACONDICIONAMENTO

O material é disponibilizado em atados geométricos, cintados com ban-
das de aco, em formato hexagonal, quadrado e/ou retangular. Para faci-
litar o manuseamento (carga/descarga) todos os atados sao fornecidos

com cintas de poliéster adequadas ao peso do atado.

ETIQUETAGEM
Cada atado é fornecido com uma etiqueta fixada por um grampo meta-
lico, garantindo a identificagdo do produto e consequentemente a ras-

treabilidade do mesmo.

OPCOES DE FORNECIMENTO

GALVANIZAGAO POR IMERSAO
Possibilidade de fornecimento de perfis galvanizados por imersao a
quente, de acordo com a norma ISO 1461, conferindo maior protecao

contra a corrosao.

TOLERANCIAS ESPECIAIS
As tolerancias especiais devem ser solicitadas no ato de consulta/en-

comenda.

APTIDAO A GALVANIZAGAO
Possibilidade de fornecimento de tubos com caracteristicas quimicas que

garantam a aptiddo a galvanizagao por imersao a quente.

VALOR EQUIVALENTE DE CARBONO (CEV)

Possibilidade de especificar o valor do CEV no ato da consulta/encomenda.

AREAS DE APLICAGAO

PROTECAO DA SUPERFICIE

Durante o fabrico todos os perfis sdo revestidos por éleo protetivo, de
alto poder hidrofugante, de forma a proteger a superficie contra a cor-
rosao. Salvo indicacdo contraria pelo cliente no ato da encomenda/con-

sulta.

CERTIFICADO
Cada encomenda serd acompanhada do respetivo certificado de inspe-

cdo, segundo a EN 10204, de acordo com a norma de produto aplicavel.

COMPRIMENTO
Capacidade de fornecimento de perfis com comprimentos especificos,

solicitados no ato da consulta/encomenda.

OPERACOES DE CONFORMAGAO ESPECIFICAS (OU ESPECIAIS)
Possibilidade de fornecimento de perfis, de acordo com as mais exigentes

capacidades de deformagao.

EMBALAMENTO
Os atados poderao ser configurados, de acordo com indicacdes do cliente,
no ato da consulta/ encomenda. Possibilidade de serem utilizadas emba-

lagens com protegao anticorrosiva — VCI.

ENSAIOS LABORATORIAIS
Possibilidade de serem solicitados ensaios laboratoriais especificos, nao
previstos na norma aplicavel (anisatropia, nevoeiro salino, metalografia,

alongamento a espessura, entre outros).

INDUSTRIA CONSTRUCAO

ENERGIA

ENGENHARIA
E ARQUITETURA
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