




INDÚSTRIAS DE TUBOS DE AÇO
DE FERNANDO PINHO TEIXEIRA, SA



SOMOS
FERPINTA
Com 50 anos de atividade e internacionalizada em mais de 
50 países, a FERPINTA assume-se como empresa líder no 
setor da Metalurgia e da Metalomecânica, destacando-se na 
produção e comercialização de tubos de aço.

Detentora de uma forte presença global, a FERPINTA encara todos os desafios 
do futuro, mantendo-se atenta às rápidas mudanças do mundo atual e suas 
oportunidades, crescendo de forma sustentada.

SONHAMOS O FUTURO







SOMOS, ORGULHOSAMENTE,
UM GRUPO EMPRESARIAL
DE BASE E PERFIL FAMILIAR.

É nossa missão garantir a criação de valor para as famílias que 
abraçamos: clientes, parceiros, fornecedores e colaboradores, em 
todas as áreas de negócio.
Alicerçamos o nosso crescimento nos valores que defendemos, na qua-
lidade dos nossos produtos e soluções, na sustentabilidade dos nossos 
negócios e no desenvolvimento do nosso capital humano.



50.311
ENSAIOS/ANO

17.677
CERTIFICADOS DE

INSPEÇÃO ESPECÍFICA

110.000
INSPEÇÃO ESPECÍFICA

DE PRODUTO/ANO

14
PRODUTOS CERTIFICADOS

EM 3 REFERÊNCIAS

19.454
INSPEÇÕES DE RECEÇÃO TÉCNICA

DE MATERIAIS



Assumir e consolidar a posição de liderança na área onde operamos, 

enquanto referência global em inovação e qualidade, prosseguindo 

um crescimento sustentado.

PROXIMIDADE
ÉTICA
TRABALHO
LEALDADE 
RESPONSABILIDADE SOCIAL

VISÃO

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

Todos os produtos FERPINTA são submetidos a rigorosos testes de qualidade: operações de inspeção, 

medição e ensaio aplicados ao longo de todo o processo de fabrico, assegurando a conformidade com 

as normas aplicáveis, assim como o nível exigido pelos nossos clientes.

A estreita relação entre a FERPINTA e diversos centros externos de investigação e desenvolvimento 

elevam o patamar de confiança dos nossos clientes e a fiabilidade dos produtos que apresentamos.

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

produtos e soluções ajustadas às necessidades dos mercados, torna-nos uma referência no setor do aço.

A QUALIDADE ASSEGURA
A COMPETITIVIDADE
E LIDERANÇA

CERTIFICAÇÃO
ISO 9001

1972
CERTIFICATION

ISO 9001



Dotada de uma multifacetada equipa técnica, a FERPINTA apostou e inves-

tiu em laboratório próprio, assegurando a diferenciação e a qualidade dos 

serviços prestados. Este laboratório está devidamente equipado para a 

realização de todos os ensaios prescritos pelo mercado, cumprindo com 

os requisitos definidos nas diversas normas aplicáveis.

INVESTIMENTO
E INOVAÇÃO

• Espectrómetro de emissão óptica

• Cortadora

• Polidora

• Microscópio ótico invertido

• Máquina de ensaio de tracção (10 ton)

• Máquina de ensaio de tracção 250kN

• Máquina de ensaio de resistência ao choque

• Máquina de ensaio de dureza

• Projector de perfis

• Rugosímetro

• Equipamento padrão para metrologia dimensional

· Ensaios de tração 

· Medição Rugosidade

· Calibrações e verificações 

· Ensaios Gravimétricos e Magnéticos de Revestimento

· Ensaios não destrutivos

· Metalografia (Macrografia e Micrografia)

· Ensaios espectrométricos

· Ensaios de Resistência ao Choque



A certificação assume um papel fundamental no cresci-
mento da FERPINTA. É uma ferramenta de gestão indis-
pensável que garante a melhoria de processos, a qualidade 
dos produtos e serviços, assente num claro compromisso 
com o meio envolvente, com a melhoria contínua e na plena 
satisfação dos clientes.

No que respeita à certificação de produtos a FERPINTA tem:

• TUBOS CANALIZAÇÕES: EN 10255 (Declaração Conformidade CE)

• TUBOS ESTRUTURAIS: EN 10219 (Declaração Conformidade CE/ Controlo Produção Fábrica-CPF)

• TUBOS APLICAÇÕES SOB PRESSÃO: NP EN 10217-1:2010

Certificada pela Associação para 

a Certificação (CERTIF), entidade 

acreditada pelo Instituto Português 

Acreditação (IPAC).



APOIO TÉCNICO
A FERPINTA procura estabelecer, com cada cliente, muito mais do que uma simples relação 

comercial. Estabelecemos relações de parceria e de confiança, ativas e duradouras, acres-

centando-lhes valor, através do apoio técnico e de soluções de produto eficazes, adaptadas 

às suas necessidades.

Este suporte e diferenciação é garantido por uma equipa multidisciplinar, com elevados conhecimentos 

técnicos do produto, complementado por um leque de soluções tecnológicas e de análise, que permitem 

atestar a viabilidade de cada projeto, transformando as questões de cada cliente em soluções.

O know-how técnico, presente em qualquer fase do processo, transforma a FERPINTA numa referên-

cia neste setor, representando, não apenas uma vantagem competitiva, mas acima de tudo, um valor 

acrescentado para os nossos clientes/ parceiros.

EMPENHADA EM 
ACRESCENTAR VALOR
AOS SEUS CLIENTES
E PARCEIROS



DESENVOLVIMENTO SUSTENTÁVEL
A visão estratégica da FERPINTA é demarcada por decisões e medidas que promovem, não só o seu 

crescimento e desenvolvimento económico, mas que garantem também uma gestão socialmente mais 

equitativa, ambientalmente mais responsável, sem comprometer o futuro das gerações vindouras.

A FERPINTA tem implementado um Sistema de Gestão Integrado, do qual fazem parte os seguintes 

sistemas certificados:

 

NP EN ISO 9001:2015 - Sistema de Gestão da Qualidade

NP EN ISO 14001:2015 - Sistema de Gestão Ambiental

NP EN ISO 50001:2019 - Sistema de Gestão de Energia

 

A FERPINTA está comprometida com a sustentabilidade da sua atividade, sendo a prevenção da 

poluição, o uso eficiente de recursos e a minimização da produção de resíduos alguns dos principais 

objetivos, com vista à redução da sua pegada de carbono.

A aposta na realização de ações de sensibilização e formação, nomeadamente nas áreas da qualida-

de, ambiente e energia garantem as competências necessárias a todos os envolvidos e potenciam o 

cumprimento dos objetivos propostos.

QUALIDADE,
AMBIENTE
E ENERGIA



CERTIFICADO
SISTEMA DE GESTÃO
DA QUALIDADE

A Qualidade é assumida pela FERPINTA como 

um dos seus principais objetivos estratégicos. 

Desde 1992 que mantém certificado o seu 

Sistema de Gestão da Qualidade, atualmente 

de acordo com a Norma NP EN ISO 9001:2015.

CERTIFICADO
SISTEMA DE GESTÃO
AMBIENTAL

Motivada pelas preocupações ambientais a 

FERPINTA é certificada, desde 2010, de acordo 

com a Norma NP EN ISO 14001:2015.

CERTIFICADO
SISTEMA DE GESTÃO
DE ENERGIA

Empenhada em adotar práticas e equipa-

mentos que promovam a poupança e o uso 

eficiente da energia, a FERPINTA aposta, desde 

2014, na certificação de acordo com a norma 

NP EN ISO 50001:2019.



Assente em três pilares: Ambiente, Qualidade e Energia, o Sistema de Gestão In-

tegrado (SGI) da FERPINTA é uma ferramenta fundamental para a definição dos 

objetivos estratégicos e que pretende, não só reforçar aposição de liderança no 

mercado ibérico do fabrico de tubos, perfis e formatos, mas também fortalecer a 

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

estrutura de suporte que garanta total acompanhamento aos nossos clientes.

UM SISTEMA DE GESTÃO
ASSENTE EM 3 GRANDES 
EIXOS

· Compromete-se a promover a melhoria e diversificação dos produtos e 

serviços, com vista ao aumento da satisfação dos clientes, excedendo 

as suas expetativas;

· Compromete-se a cumprir as obrigações de conformidade, sejam elas 

de natureza legal ou contratuais;

· Compromete-se a fomentar o princípio de melhoria contínua, quer na 

gestão da qualidade dos produtos, através da redução dos custos rela-

tivos da não 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 poupança e o uso eficiente da energia, 

implementando melhorias e tecnologias que incrementem a eficiência 

energética, revendo os objetivos e metas energéticas sempre que 

necessário;

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

poluição e proteger o meio ambiente, utilizando os recursos naturais 

de uma forma eficaz e garantindo que os produtos FERPINTA são 

desenvolvidos considerando a perspetiva de ciclo de vida;

· Compromete-se a promover a motivação e participação de todos os 

colaboradores da empresa, incentivando a capacidade de iniciativa a 

todos os níveis de competência, encorajando o trabalho em equipa e 

apostando na formação;

· Compromete-se a promover a manutenção e melhoria contínua do SGI, 

concedendo para o efeito todos os meios (recursos e informação) neces-

sários ao seu funcionamento e atualização. A política será revista sempre 

que esta não reflita as orientações e intenções gerais da organização.

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

propostos pela Administração da FERPINTA. Assim, através desta Política de 

Gestão, a Administração:









TUBO ESTRUTURAL
EN 10219-1/2

Os perfis ocos estruturais são uma das soluções mais versáteis 

e eficientes no que diz respeito à construção metálica e compó-

sita, ou até em aplicações mecânicas. São produzidos segundo 

a norma EN 10219-1/2, em inúmeras classes de resistência, de 

acordo com o EC3.

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

· Estruturas resistentes com excelente desempenho à compres-

são e torsão;

· Estruturas leves e dinâmicas;

· Vãos de grande dimensão;

· Menor exposição à corrosão e facilidade de manutenção;

· Elevado Rácio Resistência/Peso;

Rua 13 de Julho, nº 295

3720-011 Carregosa

Oliveira de Azeméis

PORTUGAL

P +351.256 411 400

M +351.965 964 400
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GAMA DIMENSIONAL

A gama de perfis ocos estruturais da FERPINTA é constituída por 

produtos redondos, quadrados e retangulares, soldados longitudi-

nalmente, conformados a frio e sem tratamento térmico posterior.

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

disponível em várias classes de aço.



CARACTERÍSTICAS DIMENSIONAIS

Dimensões exteriores

(D/B/H)

D < 50mm ± 0,5mm

D > 50mm ± 1% de D

Lados

H, B < 100mm ± 1% c/ mín. ± 0,5mm

100mm < H, B < 200mm ± 0,8%

H, B > 200mm ± 0,6%

Espessura da parede

(T)

D < 406,4mm

T < 5,0mm: ±10%

T > 5,0mm: ±0,5mm

D > 10% e um máx. de ±2mm

T < 5,0mm: ± 10%

T > 5,0mm: ±0,5mm

Ovalização

2% para perfis com rácio 

diâmetro/espessura não 

superior a 100.

Concavidade / Convexidade

0,8% máximo com um mínimo 

de 0,5mm.

Esquadria dos lados

90° ± 1°

90°

Torção

2mm + 0,5mm/m

Forma dos cantos

C1

C2

Espessura C1, C2 e R

T < 6mm 1,6 T - 2,4 T

6 < T < 10mm 2,0 T - 3,0 T

T > 10mm 2,4 T - 3,6 T

Rectitude

0,20% do comp. total + 3mm/m

Massa linear

(M)

± 6% sobre comp. individuais.

Comprimento L (mm) Tolerância (mm)

< 6000 + 10mm

> 6000 < 10000 + 15mm

> 10000 + 5mm + 1mm/m

Comprimento exato

(L)

0,15% do comp. total + 3mm/m



TABELA DIMENSIONAL

Ø Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

W - Momento 
de Flexão 
Elástico
(cm3)

i - Raio
de Giração
(cm)

16 1,50 0,536 469 1508 0,683 0,182 0,227 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 2,5 1,159 331 2302 1,477 0,664 0,623 0,671

22 1,5 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 1,5 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 1,5 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 1,5 0,940 271 1528 1,197 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 2,9 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 1,5 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 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

31,8 1,5 1,121 217 1460 1,428 1,643 1,033 1,073

31,8 2,0 1,470 217 1914 1,872 2,088 1,313 1,056

Perfis Ocos Circulares

EN 10219 - 1/2



Ø Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

W - Momento 
de Flexão 
Elástico
(cm3)

i - Raio
de Giração
(cm)

31,8 2,3 1,673 217 2178 2,132 2,333 1,467 1,046

31,8 2,6 1,872 217 2437 2,385 2,562 1,611 1,036

31,8 2,9 2,067 217 2691 2,633 2,777 1,746 1,027

32 1,5 1,128 217 1469 1,437 1,675 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 1,771 1,034

33,7 1,5 1,191 127 908 1,517 1,971 1,170 1,140

33,7 2,0 1,564 127 1192 1,992 2,512 1,491 1,123

33,7 2,3 1,781 127 1357 2,269 2,811 1,668 1,113

33,7 2,5 1,924 127 1466 2,450 3,001 1,781 1,107

33,7 2,6 1,994 127 1519 2,540 3,093 1,835 1,103

33,7 3,0 2,271 127 1731 2,893 3,441 2,042 1,091

33,7 3,2 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 1,5 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 1,814 1,159

35 2,6 2,077 169 2106 2,646 3,495 1,997 1,149

35 2,9 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 1,117

35 4 3,058 169 3101 3,896 4,757 2,719 1,105

38 1,5 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 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 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 1,5 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 3,0 2,737 127 2086 3,487 6,007 3,003 1,312

Perfis Ocos Circulares

EN 10219 - 1/2



Ø Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

W - Momento 
de Flexão 
Elástico
(cm3)

i - Raio
de Giração
(cm)

40 3,2 2,904 127 2213 3,700 6,310 3,155 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 1,5 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 3,2 3,062 91 1672 3,901 7,390 3,519 1,376

42 3,6 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 1,5 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 7,247 3,419 1,397

42,4 3,2 3,094 91 1689 3,941 7,620 3,594 1,391

42,4 3,6 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 1,5 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 2,9 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 1,5 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 5,152 10,929 4,857 1,456

48,3 1,5 1,731 91 945 2,205 6,044 2,503 1,655

Perfis Ocos Circulares

EN 10219 - 1/2



Ø Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

W - Momento 
de Flexão 
Elástico
(cm3)

i - Raio
de Giração
(cm)

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 2,9 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 5,701 1,573

48,3 4,5 4,861 91 2654 6,192 15,006 6,214 1,557

48,3 5,0 5,339 91 2915 6,802 16,153 6,689 1,541

50,0 1,5 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 2,9 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 5,176 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 1,5 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 2,9 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 1,674

50,8 4,0 4,617 91 2521 5,881 16,219 6,385 1,661

50,8 4,5 5,138 91 2805 6,546 17,705 6,971 1,645

50,8 5,0 5,647 91 3083 7,194 19,088 7,515 1,629

50,8 6,0 6,629 91 3619 8,445 21,566 8,490 1,598

55,0 1,5 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 2,9 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 3,2 4,088 61 1496 5,208 17,533 6,376 1,835

55,0 3,6 4,563 61 1670 5,813 19,292 7,015 1,822
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55,0 4,0 5,031 61 1841 6,409 20,965 7,624 1,809

57,0 1,5 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 3,6 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 1,5 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 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 5,0 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 1,5 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 7,277 2,155

63,5 2,9 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 3,6 5,318 37 1181 6,775 30,494 9,604 2,122

63,5 4,0 5,869 37 1303 7,477 33,238 10,469 2,108

63,5 4,5 6,548 37 1454 8,341 36,505 11,498 2,092

63,5 5,0 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 1,5 2,349 37 521 2,992 15,091 4,643 2,246
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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 2,9 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 5,0 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 1,5 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 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 5,0 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 1,5 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 4,538 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 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 7,112 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 5,0 8,767 37 1946 11,168 70,922 18,639 2,520

76,1 6,0 10,373 37 2303 13,214 81,759 21,487 2,487
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76,1 6,3 10,845 37 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 1,5 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 2,9 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 3,6 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 1,5 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 5,123 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 3,2 6,258 37 1389 7,972 62,768 15,216 2,806

82,5 3,6 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 1,5 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 2,9 5,729 37 1272 7,298 58,604 14,121 2,834

83,0 3,0 5,919 37 1314 7,540 60,403 14,555 2,830

83,0 3,2 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 1,5 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 2,9 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 3,2 6,763 37 1501 8,616 79,206 17,819 3,032

88,9 3,6 7,573 37 1681 9,647 87,899 19,775 3,018

88,9 4,0 8,375 37 1859 10,669 96,340 21,674 3,005

Perfis Ocos Circulares

EN 10219 - 1/2



Ø Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

W - Momento 
de Flexão 
Elástico
(cm3)

i - Raio
de Giração
(cm)

88,9 4,5 9,366 37 2079 11,932 106,545 23,970 2,988

88,9 5,0 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 1,5 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 2,9 6,587 37 1462 8,391 89,057 18,749 3,258

95,0 3,0 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 1,5 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 2,9 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 3,6 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 5,0 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

101,6 1,5 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

101,6 2,3 5,632 19 642 7,175 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

101,6 2,9 7,059 19 805 8,992 109,593 21,573 3,491

101,6 3,0 7,295 19 832 9,293 113,035 22,251 3,488

101,6 3,2 7,765 19 885 9,892 119,854 23,593 3,481
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101,6 3,6 8,701 19 992 11,084 133,237 26,228 3,467

101,6 4,0 9,628 19 1098 12,265 146,284 28,796 3,454

101,6 4,5 10,776 19 1228 13,727 162,129 31,915 3,437

101,6 5,0 11,912 19 1358 15,174 177,469 34,935 3,420

101,6 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

101,6 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 2,9 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 3,2 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 5,0 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 7,162 19 816 9,124 142,373 24,912 3,950

114,3 2,9 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

114,3 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 5,0 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 7,0 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 7,414 129,081 21,513 4,173

120,0 2,3 6,676 19 761 8,505 147,327 24,555 4,162

120,0 2,6 7,528 19 858 9,589 165,291 27,549 4,152
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120,0 2,9 8,375 19 955 10,669 182,976 30,496 4,141

120,0 3,0 8,656 19 987 11,027 188,810 31,468 4,138

120,0 3,2 9,217 19 1051 11,742 200,385 33,397 4,131

120,0 3,6 10,334 19 1178 13,165 223,170 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 5,0 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 2,9 8,732 23 1205 11,124 207,420 33,187 4,318

125,0 3,0 9,026 23 1246 11,498 214,054 34,249 4,315

125,0 3,2 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

125,0 4,5 13,373 23 1845 17,035 309,627 49,540 4,263

125,0 5,0 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

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

127,0 2,6 7,977 14 670 10,161 196,646 30,968 4,399

127,0 2,9 8,875 14 746 11,306 217,776 34,295 4,389

127,0 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

127,0 4,0 12,133 14 1019 15,457 292,613 46,081 4,351

127,0 4,5 13,595 14 1142 17,318 325,287 51,226 4,334

127,0 5,0 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 2,9 9,305 19 1061 11,853 250,903 37,730 4,601

133,0 3,0 9,618 19 1096 12,252 258,966 38,942 4,597

Perfis Ocos Circulares

EN 10219 - 1/2



Ø Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

W - Momento 
de Flexão 
Elástico
(cm3)

i - Raio
de Giração
(cm)

133,0 3,2 10,243 19 1168 13,049 274,978 41,350 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

133,0 5,0 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

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 2,9 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 5,0 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 7,0 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 1 020,012 146,029 4,519

141,3 2,9 9,898 13 772 12,609 302,035 42,751 4,894

141,3 3,2 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

141,3 4,5 15,182 13 1184 19,340 452,898 64,104 4,839

141,3 5,0 16,807 13 1311 21,410 497,853 70,468 4,822

141,3 6,0 20,020 13 1562 25,503 584,733 82,765 4,788

141,3 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

141,3 10,0 32,381 13 2526 41,249 894,059 126,548 4,656

141,3 12,0 38,265 13 2985 48,745 1 027,452 145,428 4,591

141,3 12,5 39,705 13 3097 50,580 1 058,739 149,857 4,575

152,0 2,9 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 3,2 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 4,5 16,369 13 1277 20,852 567,613 74,686 5,217
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Ø Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

W - Momento 
de Flexão 
Elástico
(cm3)

i - Raio
de Giração
(cm)

152,0 5,0 18,126 13 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 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 1 129,987 148,682 5,033

152,0 12,0 41,431 13 3232 52,779 1 302,580 171,392 4,968

152,0 12,5 43,003 13 3354 54,782 1 343,277 176,747 4,952

152,4 2,9 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 3,2 11,774 13 918 14,999 417,557 54,798 5,276

152,4 3,6 13,211 13 1030 16,829 466,042 61,160 5,262

152,4 4,0 14,639 13 1142 18,648 513,732 67,419 5,249

152,4 4,5 16,413 13 1280 20,909 572,241 75,097 5,231

152,4 5,0 18,176 13 1418 23,154 629,538 82,617 5,214

152,4 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 5,113

152,4 10,0 35,118 13 2739 44,736 1 139,531 149,545 5,047

152,4 12,0 41,550 13 3241 52,930 1 313,722 172,404 4,982

152,4 12,5 43,127 13 3364 54,939 1 354,804 177,796 4,966

159,0 2,9 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 5,0 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 7,0 26,240 10 1574 33,427 967,406 121,686 5,380

159,0 8,0 29,791 10 1787 37,950 1 084,671 136,437 5,346

159,0 10,0 36,746 10 2205 46,810 1 304,880 164,136 5,280

159,0 12,0 43,503 10 2610 55,418 1 506,876 189,544 5,215

159,0 12,5 45,161 10 2710 57,530 1 554,652 195,554 5,198

165,1 2,9 11,600 10 696 14,777 486,126 58,889 5,736

165,1 3,2 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 5,711

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

165,1 5,0 19,742 10 1185 25,148 806,543 97,704 5,663

165,1 6,0 23,542 10 1413 29,990 950,252 115,112 5,629
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Ø Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

W - Momento 
de Flexão 
Elástico
(cm3)

i - Raio
de Giração
(cm)

165,1 6,3 24,672 10 1480 31,430 992,282 120,204 5,619

165,1 8,0 30,995 10 1860 39,484 1 221,246 147,940 5,562

165,1 10,0 38,250 10 2295 48,726 1 471,285 178,230 5,495

165,1 12,0 45,308 10 2718 57,717 1 701,479 206,115 5,430

165,1 12,5 47,042 10 2823 59,926 1 756,054 212,726 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 23,157 777,216 92,361 5,793

168,3 5,0 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 1 053,421 125,184 5,732

168,3 7,0 27,845 10 1671 35,472 1 155,788 137,349 5,708

168,3 8,0 31,626 10 1898 40,288 1 297,271 154,162 5,675

168,3 10,0 39,039 10 2342 49,731 1 563,984 185,857 5,608

168,3 12,0 46,255 10 2775 58,924 1 809,966 215,088 5,542

168,3 12,5 48,028 10 2882 61,183 1 868,353 222,026 5,526

177,8 2,9 12,509 10 751 15,934 609,462 68,556 6,184

177,8 3,0 12,932 10 776 16,475 629,410 70,800 6,181

177,8 4,0 17,145 10 1029 21,840 825,086 92,811 6,146

177,8 4,5 19,232 10 1154 24,500 920,367 103,528 6,129

177,8 5,0 21,308 10 1278 27,143 1 013,969 114,057 6,112

177,8 6,0 25,421 10 1525 32,384 1 196,217 134,558 6,078

177,8 6,3 26,646 10 1599 33,943 1 249,621 140,565 6,068

177,8 7,0 29,485 7 1238 37,561 1 371,988 154,329 6,044

177,8 8,0 33,500 7 1407 42,675 1 541,437 173,390 6,010

177,8 10,0 41,382 7 1738 52,716 1 861,982 209,447 5,943

177,8 12,0 49,067 7 2061 62,505 2 159,055 242,863 5,877

177,8 12,5 50,957 7 2140 64,913 2 229,795 250,821 5,861

193,7 2,9 13,646 7 573 17,383 791,213 81,695 6,747

193,7 3,0 14,109 7 593 17,973 817,223 84,380 6,743

193,7 4,0 18,713 7 786 23,838 1 072,791 110,768 6,708

193,7 4,5 20,997 7 882 26,748 1 197,516 123,646 6,691

193,7 5,0 23,268 7 977 29,641 1 320,232 136,317 6,674

193,7 6,0 27,774 7 1167 35,381 1 559,723 161,045 6,640

193,7 6,3 29,116 7 1223 37,090 1 630,046 168,306 6,629

193,7 7,0 32,230 7 1354 41,057 1 791,435 184,970 6,605

193,7 8,0 36,637 7 1539 46,672 2 015,537 208,109 6,572

193,7 10,0 45,303 7 1903 57,711 2 441,588 252,100 6,504
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Ø Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

W - Momento 
de Flexão 
Elástico
(cm3)

i - Raio
de Giração
(cm)

193,7 12,0 53,772 7 2258 68,499 2 839,200 293,154 6,438

193,7 12,5 55,858 7 2346 71,157 2 934,312 302,975 6,422

200,0 2,9 14,096 10 846 17,957 872,191 87,219 6,969

200,0 3,0 14,575 10 875 18,567 900,908 90,091 6,966

200,0 4,0 19,335 10 1160 24,630 1 183,229 118,323 6,931

200,0 4,5 21,696 7 911 27,638 1 321,121 132,112 6,914

200,0 5,0 24,045 7 1010 30,631 1 456,865 145,686 6,897

200,0 6,0 28,706 7 1206 36,568 1 721,994 172,199 6,862

200,0 7,0 33,318 7 1399 42,443 1 978,795 197,879 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 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 3 250,122 325,012 6,644

219,1 2,9 15,462 7 649 19,697 1 151,074 105,073 7,645

219,1 3,0 15,988 9 863 20,367 1 189,129 108,547 7,641

219,1 4,0 21,219 9 1146 27,030 1 563,836 142,751 7,606

219,1 4,5 23,816 9 1286 30,338 1 747,240 159,492 7,589

219,1 5,0 26,400 9 1426 33,631 1 928,043 175,997 7,572

219,1 6,0 31,532 9 1703 40,168 2 281,947 208,302 7,537

219,1 6,3 33,062 9 1785 42,117 2 386,139 217,813 7,527

219,1 7,0 36,615 9 1977 46,643 2 625,746 239,685 7,503

219,1 8,0 41,648 7 1749 53,055 2 959,633 270,163 7,469

219,1 10,0 51,567 7 2166 65,691 3 598,439 328,475 7,401

219,1 12,0 61,289 7 2574 78,075 4 199,882 383,376 7,334

219,1 12,5 63,688 7 2675 81,132 4 344,580 396,584 7,318

244,5 3,6 21,387 7 898 27,245 1 976,832 161,704 8,518

244,5 4,0 23,724 7 996 30,222 2 185,673 178,787 8,504

244,5 4,5 26,634 7 1119 33,929 2 443,761 199,899 8,487

244,5 5,0 29,532 7 1240 37,621 2 698,582 220,743 8,469

244,5 6,0 35,291 5 1059 44,956 3 198,535 261,639 8,435

244,5 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 3 685,750 301,493 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 5 073,147 414,981 8,298

244,5 12,0 68,806 4 1651 87,650 5 938,344 485,754 8,231

244,5 12,5 71,518 4 1716 91,106 6 147,418 502,856 8,214

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 5,0 33,046 8 1586 42,097 3 780,815 276,983 9,477
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Ø Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

W - Momento 
de Flexão 
Elástico
(cm3)

i - Raio
de Giração
(cm)

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 5 177,302 379,290 9,408

273,0 8,0 52,282 4 1255 66,602 5 851,714 428,697 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 4 747 39,655 3 901,061 273,759 9,918

285,0 5,0 34,526 4 829 43,982 4 311,640 302,571 9,901

285,0 6,0 41,283 4 991 52,590 5 119,465 359,261 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 8 177,713 573,875 9,729

285,0 12,0 80,791 4 1939 102,919 9 606,548 674,144 9,661

285,0 12,5 84,003 4 2016 107,010 9 953,649 698,502 9,644

323,9 4,0 31,557 4 757 40,200 5 143,165 317,577 11,311

323,9 5,0 39,323 4 944 50,093 6 369,425 393,296 11,276

323,9 6,0 47,039 4 1129 59,923 7 572,467 467,581 11,241

323,9 6,3 49,345 4 1184 62,859 7 928,897 489,589 11,231

323,9 7,0 54,707 4 1313 69,690 8 752,588 540,450 11,207

323,9 8,0 62,325 4 1496 79,394 9 910,081 611,922 11,172

323,9 10,0 77,412 4 1858 98,615 12 158,342 750,747 11,104

323,9 12,0 92,303 4 2215 117,584 14 319,559 884,196 11,035

323,9 12,5 95,995 4 2304 122,286 14 846,530 916,735 11,019
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Dimensões Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

W - Momento 
de Flexão 
Elástico
(cm3)

i - Raio
de Giração
(cm)

15 1,5 0,590 360 1274 0,75 0,22 0,29 0,54

15 2,0 0,736 360 1590 0,94 0,25 0,33 0,51

16 1,5 0,637 360 1376 0,81 0,27 0,34 0,58

16 2,0 0,798 360 1724 1,02 0,31 0,39 0,56

18 1,5 0,732 289 1269 0,93 0,41 0,45 0,66

18 2,0 0,924 289 1602 1,18 0,48 0,53 0,64



Dimensões Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

W - Momento 
de Flexão 
Elástico
(cm3)

i - Raio
de Giração
(cm)

19 1,5 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 1,5 0,826 225 1115 1,05 0,58 0,58 0,74

20 2,0 1,050 225 1418 1,34 0,69 0,69 0,72

22 1,5 0,920 196 1082 1,17 0,80 0,73 0,83

22 2,0 1,175 196 1382 1,50 0,96 0,87 0,80

25 1,5 1,061 196 1248 1,35 1,22 0,97 0,95

25 2,0 1,364 196 1604 1,74 1,48 1,19 0,92

25 2,5 1,640 196 1929 2,09 1,69 1,35 0,90

25 3,0 1,890 196 2223 2,41 1,84 1,47 0,87

30 1,5 1,297 169 1315 1,65 2,20 1,46 1,15

30 2,0 1,678 169 1701 2,14 2,72 1,81 1,13

30 2,5 2,032 169 2060 2,59 3,16 2,10 1,10

30 3,0 2,361 169 2394 3,01 3,50 2,34 1,08

35 1,5 1,532 121 1112 1,95 3,60 2,05 1,36

35 2,0 1,992 121 1446 2,54 4,51 2,58 1,33

35 3,0 2,832 121 2056 3,61 5,95 3,40 1,28

35 4,0 3,570 121 2592 4,55 6,93 3,96 1,23

40 1,5 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 1,51

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 1,44

40 5,0 4,990 64 1916 6,36 12,26 6,13 1,39

45 1,5 2,003 100 1202 2,55 7,96 3,54 1,77

45 2,0 2,620 100 1572 3,34 10,12 4,50 1,74

45 3,0 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 1,5 2,239 81 1088 2,85 11,07 4,43 1,97

50 2,0 2,934 81 1426 3,74 14,15 5,66 1,95

50 2,5 3,602 81 1751 4,59 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 1,85

50 5,0 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 1,75

60 1,5 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 3,0 5,187 64 1992 6,61 35,13 11,71 2,31
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Dimensões Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

W - Momento 
de Flexão 
Elástico
(cm3)

i - Raio
de Giração
(cm)

60 4,0 6,710 42 1691 8,55 43,55 14,52 2,26

60 5,0 8,130 36 1756 10,36 50,49 16,83 2,21

60 6,0 9,446 30 1700 12,03 56,07 18,69 2,16

60 6,3 9,553 30 1720 12,17 54,41 18,14 2,11

60 8,0 11,337 16 1088 14,44 58,57 19,52 2,01

70 1,5 3,181 49 935 4,05 31,46 8,99 2,79

70 2,0 4,190 49 1232 5,34 40,73 11,64 2,76

70 2,5 5,172 49 1521 6,59 49,41 14,12 2,74

70 3,0 6,129 49 1802 7,81 57,53 16,44 2,71

70 4,0 7,966 49 2342 10,15 72,12 20,61 2,67

70 5,0 9,700 25 1455 12,36 84,63 24,18 2,62

70 6,0 11,330 25 1700 14,43 95,17 27,19 2,57

70 6,3 11,531 25 1730 14,69 93,77 26,79 2,53

70 8,0 13,849 16 1330 17,64 104,11 29,74 2,43

76 3,0 6,695 36 1446 8,53 74,69 19,65 2,96

80 1,5 3,652 36 789 4,65 47,48 11,87 3,19

80 2,0 4,818 36 1041 6,14 61,70 15,42 3,17

80 3,0 7,071 36 1527 9,01 87,84 21,96 3,12

80 4,0 9,222 36 1992 11,75 111,04 27,76 3,07

80 5,0 11,270 25 1691 14,36 131,44 32,86 3,03

80 6,0 13,214 25 1982 16,83 149,18 37,29 2,98

80 6,3 13,510 25 2027 17,21 148,51 37,13 2,94

80 8,0 16,361 15 1472 20,84 168,38 42,09 2,84

90 3,0 8,013 30 1442 10,21 127,28 28,29 3,53

90 4,0 10,478 30 1886 13,35 161,92 35,98 3,48

90 5,0 12,840 25 1926 16,36 192,93 42,87 3,43

90 6,0 15,098 20 1812 19,23 220,48 48,99 3,39

90 6,3 15,488 20 1859 19,73 221,13 49,14 3,35

90 8,0 18,873 15 1699 24,04 254,59 56,58 3,25

92 4,0 10,729 36 2317 13,67 173,67 37,75 3,56

100 2,0 6,074 25 911 7,74 123,01 24,60 3,99

100 3,0 8,955 25 1343 11,41 177,05 35,41 3,94

100 3,5 10,358 25 1554 13,19 202,28 40,46 3,92

100 4,0 11,734 25 1760 14,95 226,35 45,27 3,89

100 4,5 13,085 20 1570 16,67 249,29 49,86 3,87

100 5,0 14,410 20 1729 18,36 271,10 54,22 3,84

100 6,0 16,982 20 2038 21,63 311,47 62,29 3,79

100 6,3 17,466 20 2096 22,25 314,17 62,83 3,76

100 7,0 19,121 16 1836 24,36 337,04 67,41 3,72
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Dimensões Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

W - Momento 
de Flexão 
Elástico
(cm3)

i - Raio
de Giração
(cm)

100 8,0 21,385 15 1925 27,24 365,94 73,19 3,67

100 10,0 25,565 15 2301 32,57 411,08 82,22 3,55

110 3,0 9,897 20 1188 12,61 238,34 43,33 4,35

110 3,5 11,457 20 1375 14,59 272,85 49,61 4,32

110 4,0 12,990 20 1559 16,55 305,94 55,62 4,30

110 4,5 14,498 20 1740 18,47 337,63 61,39 4,28

110 5,0 15,980 20 1918 20,36 367,95 66,90 4,25

110 6,0 18,866 20 2264 24,03 424,57 77,19 4,20

110 6,3 19,444 20 2333 24,77 430,14 78,21 4,17

110 7,0 21,319 16 2047 27,16 463,15 84,21 4,13

110 8,0 23,897 16 2294 30,44 505,64 91,93 4,08

110 10,0 28,705 16 2756 36,57 574,80 104,51 3,96

120 3,0 10,839 20 1301 13,81 312,35 52,06 4,76

120 3,5 12,556 20 1507 15,99 358,17 59,69 4,73

120 4,0 14,246 20 1710 18,15 402,28 67,05 4,71

120 4,5 15,911 20 1909 20,27 444,70 74,12 4,68

120 5,0 17,550 20 2106 22,36 485,47 80,91 4,66

120 6,0 20,750 20 2490 26,43 562,16 93,69 4,61

120 6,3 21,422 20 2571 27,29 571,55 95,26 4,58

120 7,0 23,517 12 1693 29,96 617,26 102,88 4,54

120 8,0 26,409 12 1901 33,64 676,88 112,81 4,49

120 10,0 31,845 12 2293 40,57 776,81 129,47 4,38

120 12,0 35,843 6 1290 45,66 805,70 134,28 4,20

120 12,5 36,929 6 1329 47,04 817,01 136,17 4,17

125 3,0 11,310 20 1357 14,41 354,50 56,72 4,96

125 3,5 13,105 20 1573 16,69 406,80 65,09 4,94

125 4,0 14,874 20 1785 18,95 457,23 73,16 4,91

125 4,5 16,617 20 1994 21,17 505,83 80,93 4,89

125 5,0 18,335 20 2200 23,36 552,62 88,42 4,86

125 6,0 21,692 20 2603 27,63 640,89 102,54 4,82

125 6,3 22,411 20 2689 28,55 652,59 104,41 4,78

125 7,0 24,616 16 2363 31,36 705,69 112,91 4,74

125 8,0 27,665 16 2656 35,24 775,32 124,05 4,69

125 10,0 33,415 12 2406 42,57 893,42 142,95 4,58

130 3,0 11,781 20 1414 15,01 400,28 61,58 5,16

130 3,5 13,655 20 1639 17,39 459,64 70,71 5,14

130 4,0 15,502 20 1860 19,75 516,97 79,53 5,12

130 4,5 17,324 20 2079 22,07 572,31 88,05 5,09

130 5,0 19,120 20 2294 24,36 625,68 96,26 5,07

Perfis Ocos Quadrados

EN 10219 - 1/2



Dimensões Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

W - Momento 
de Flexão 
Elástico
(cm3)

i - Raio
de Giração
(cm)

130 6,0 22,634 20 2716 28,83 726,64 111,79 5,02

130 6,3 23,401 20 2808 29,81 740,94 113,99 4,99

130 7,0 25,715 16 2469 32,76 802,17 123,41 4,95

130 8,0 28,921 16 2776 36,84 882,85 135,82 4,90

130 10,0 34,985 12 2519 44,57 1021,10 157,09 4,79

130 12,0 39,611 12 2852 50,46 1075,24 165,42 4,62

130 12,5 40,854 12 2941 52,04 1093,42 168,22 4,58

140 3,0 12,723 20 1527 16,21 503,34 71,91 5,57

140 3,5 14,754 20 1770 18,79 578,66 82,67 5,55

140 4,0 16,758 16 1609 21,35 651,62 93,09 5,52

140 4,5 18,737 16 1799 23,87 722,24 103,18 5,50

140 5,0 20,690 16 1986 26,36 790,56 112,94 5,48

140 6,0 24,518 16 2354 31,23 920,43 131,49 5,43

140 6,3 25,379 16 2436 32,33 940,82 134,40 5,39

140 7,0 27,913 12 2010 35,56 1020,68 145,81 5,36

140 8,0 31,433 12 2263 40,04 1126,77 160,97 5,30

140 10,0 38,125 12 2745 48,57 1311,67 187,38 5,20

140 12,0 43,379 9 2342 55,26 1398,33 199,76 5,03

140 12,5 44,779 9 2418 57,04 1425,23 203,60 5,00

150 3,0 13,665 16 1312 17,41 622,73 83,03 5,98

150 3,5 15,853 16 1522 20,19 716,64 95,55 5,96

150 4,0 18,014 16 1729 22,95 807,82 107,71 5,93

150 4,5 20,150 16 1934 25,67 896,30 119,51 5,91

150 5,0 22,260 16 2137 28,36 982,12 130,95 5,89

150 6,0 26,402 16 2535 33,63 1145,91 152,79 5,84

150 6,3 27,357 16 2626 34,85 1173,71 156,49 5,80

150 7,0 30,111 12 2168 38,36 1275,59 170,08 5,77

150 8,0 33,945 12 2444 43,24 1411,83 188,24 5,71

150 10,0 41,265 9 2228 52,57 1652,53 220,34 5,61

150 12,0 47,147 9 2546 60,06 1779,77 237,30 5,44

150 12,5 48,704 9 2630 62,04 1817,44 242,33 5,41

160 3,0 14,607 12 1052 18,61 759,64 94,95 6,39

160 3,5 16,952 12 1221 21,59 874,97 109,37 6,37

160 4,0 19,270 12 1387 24,55 987,17 123,40 6,34

160 4,5 21,563 12 1553 27,47 1096,29 137,04 6,32

160 5,0 23,830 12 1716 30,36 1202,36 150,29 6,29

160 6,0 28,286 12 2037 36,03 1405,48 175,69 6,25

160 6,3 29,335 12 2112 37,37 1442,13 180,27 6,21

160 7,0 32,309 12 2326 41,16 1569,69 196,21 6,18
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160 8,0 36,457 12 2625 46,44 1741,23 217,65 6,12

160 10,0 44,405 9 2398 56,57 2047,67 255,96 6,02

160 12,0 50,915 9 2749 64,86 2224,36 278,05 5,86

160 12,5 52,629 9 2842 67,04 2275,04 284,38 5,83

175 3,0 16,020 12 1153 20,41 1000,48 114,34 7,00

175 3,5 18,600 12 1339 23,69 1153,68 131,85 6,98

175 4,0 21,154 12 1523 26,95 1303,12 148,93 6,95

175 4,5 23,682 12 1705 30,17 1448,83 165,58 6,93

175 5,0 26,185 12 1885 33,36 1590,86 181,81 6,91

175 6,0 31,112 12 2240 39,63 1864,03 213,03 6,86

175 6,3 32,302 12 2326 41,15 1916,90 219,07 6,83

175 7,0 35,606 9 1923 45,36 2090,47 238,91 6,79

175 8,0 40,225 9 2172 51,24 2325,48 265,77 6,74

175 10,0 49,115 9 2652 62,57 2750,91 314,39 6,63

175 12,0 56,567 6 2036 72,06 3020,15 345,16 6,47

175 12,5 58,517 6 2107 74,54 3095,00 353,71 6,44

180 3,0 16,491 12 1187 21,01 1090,83 121,20 7,21

180 3,5 19,150 12 1379 24,39 1258,28 139,81 7,18

180 4,0 21,782 12 1568 27,75 1421,74 157,97 7,16

180 4,5 24,389 12 1756 31,07 1581,26 175,70 7,13

180 5,0 26,970 12 1942 34,36 1736,87 192,99 7,11

180 6,0 32,054 12 2308 40,83 2036,52 226,28 7,06

180 6,3 33,292 12 2397 42,41 2095,65 232,85 7,03

180 7,0 36,705 9 1982 46,76 2286,70 254,08 6,99

180 8,0 41,481 9 2240 52,84 2545,86 282,87 6,94

180 10,0 50,685 9 2737 64,57 3016,80 335,20 6,84

180 12,0 58,451 6 2104 74,46 3322,19 369,13 6,68

180 12,5 60,479 6 2177 77,04 3406,43 378,49 6,65

200 4,0 24,294 9 1312 30,95 1968,13 196,81 7,97

200 4,5 27,215 9 1470 34,67 2191,54 219,15 7,95

200 5,0 30,110 9 1626 38,36 2410,09 241,01 7,93

200 6,0 35,822 9 1934 45,63 2832,75 283,27 7,88

200 6,3 37,248 9 2011 47,45 2921,53 292,15 7,85

200 7,0 41,101 9 2219 52,36 3194,10 319,41 7,81

200 8,0 46,505 9 2511 59,24 3566,25 356,63 7,76

200 10,0 56,965 6 2051 72,57 4251,06 425,11 7,65

200 12,0 65,987 6 2376 84,06 4730,22 473,02 7,50

200 12,5 68,329 6 2460 87,04 4859,42 485,94 7,47

220 4,0 26,806 9 1448 34,15 2639,14 239,92 8,79
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220 4,5 30,041 9 1622 38,27 2941,55 267,41 8,77

220 5,0 33,250 9 1796 42,36 3238,02 294,37 8,74

220 6,0 39,590 9 2138 50,43 3813,36 346,67 8,70

220 6,3 41,204 9 2225 52,49 3939,93 358,18 8,66

220 8,0 51,529 9 2783 65,64 4828,01 438,91 8,58

220 10,0 63,245 6 2277 80,57 5782,46 525,68 8,47

220 12,0 73,523 6 2647 93,66 6486,85 589,71 8,32

220 12,5 76,179 6 2742 97,04 6673,98 606,73 8,29

250 5,0 37,960 6 1367 48,36 4805,01 384,40 9,97

250 6,0 45,242 6 1629 57,63 5672,00 453,76 9,92

250 6,3 47,139 6 1697 60,05 5872,62 469,81 9,89

250 7,0 52,091 6 1875 66,36 6442,58 515,41 9,85

250 8,0 59,065 6 2126 75,24 7229,20 578,34 9,80

250 10,0 72,665 6 2616 92,57 8706,67 696,53 9,70

250 12,0 84,827 4 2036 108,06 9859,42 788,75 9,55

250 12,5 87,954 4 2111 112,04 10161,31 812,91 9,52

260 5,0 39,530 6 1423 50,36 5422,03 417,08 10,38

260 6,0 47,126 6 1697 60,03 6404,54 492,66 10,33

260 6,3 49,117 6 1768 62,57 6634,95 510,38 10,30

260 8,0 61,577 6 2217 78,44 8178,02 629,08 10,21

260 10,0 75,805 6 2729 96,57 9864,65 758,82 10,11

260 12,0 88,595 4 2126 112,86 11199,50 861,50 9,96

260 12,5 91,879 4 2205 117,04 11547,88 888,30 9,93
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20 x 10 1,50 0,590 300 1062,00 0,75 0,325 0,325 0,658 0,105 0,211 0,374

20 x 10 2,00 0,736 300 1324,80 0,94 0,367 0,367 0,626 0,116 0,232 0,352

20 x 15 1,50 0,708 234 994,03 0,90 0,454 0,454 0,710 0,288 0,384 0,565

20 x 15 2,00 0,893 234 1253,77 1,14 0,529 0,529 0,682 0,333 0,444 0,541

25 x 10 1,50 0,708 250 1062,00 0,90 0,595 0,476 0,812 0,133 0,265 0,384

25 x 10 2,00 0,893 250 1339,50 1,14 0,688 0,550 0,778 0,149 0,298 0,362

25 x 13 1,50 0,779 209 976,87 0,99 0,719 0,575 0,851 0,252 0,388 0,504
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25 x 13 2,00 0,987 209 1237,70 1,26 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 1,34 0,953 0,763 0,844 0,418 0,558 0,559

25 x 20 1,50 0,944 180 1019,52 1,20 1,009 0,807 0,916 0,711 0,711 0,769

25 x 20 2,00 1,207 180 1303,56 1,54 1,218 0,975 0,890 0,855 0,855 0,746

30 x 10 1,50 0,826 225 1115,10 1,05 0,976 0,651 0,963 0,160 0,320 0,390

30 x 10 2,00 1,050 225 1417,50 1,34 1,151 0,768 0,928 0,182 0,363 0,368

30 x 15 1,50 0,944 200 1132,80 1,20 1,281 0,854 1,032 0,425 0,567 0,595

30 x 15 2,00 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 1,35 1,586 1,057 1,083 0,840 0,840 0,788

30 x 20 2,00 1,364 180 1473,12 1,74 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 1,50 1,179 168 1188,43 1,50 1,891 1,261 1,122 1,424 1,139 0,974

30 x 25 2,00 1,521 168 1533,17 1,94 2,329 1,553 1,097 1,749 1,399 0,950

32 x 13 1,50 0,944 200 1132,80 1,20 1,374 0,859 1,069 0,322 0,495 0,517

32 x 13 2,00 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 1,113 0,187 0,375 0,395

35 x 10 2,00 1,207 203 1470,13 1,54 1,782 1,018 1,077 0,214 0,428 0,373

35 x 15 1,50 1,061 207 1317,76 1,35 1,911 1,092 1,189 0,494 0,658 0,604

35 x 15 2,00 1,364 207 1694,09 1,74 2,327 1,330 1,157 0,589 0,785 0,582

35 x 20 1,50 1,179 160 1131,84 1,50 2,332 1,333 1,246 0,969 0,969 0,803

35 x 20 2,00 1,521 160 1460,16 1,94 2,872 1,641 1,218 1,180 1,180 0,781

35 x 25 1,50 1,297 162 1260,68 1,65 2,753 1,573 1,291 1,631 1,305 0,994

35 x 25 2,00 1,678 162 1631,02 2,14 3,417 1,953 1,265 2,014 1,611 0,971

35 x 25 3,0 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 1247,74 1,35 2,153 1,077 1,262 0,215 0,430 0,399

40 x 10 2,00 1,364 196 1604,06 1,74 2,604 1,302 1,224 0,247 0,494 0,377

40 x 15 1,50 1,179 176 1245,02 1,50 2,710 1,355 1,343 0,562 0,750 0,612

40 x 15 2,00 1,521 176 1606,18 1,94 3,327 1,663 1,311 0,674 0,898 0,590

40 x 20 1,50 1,297 162 1260,68 1,65 3,266 1,633 1,406 1,097 1,097 0,815

40 x 20 2,0 1,678 162 1631,02 2,14 4,050 2,025 1,377 1,343 1,343 0,793

40 x 20 2,5 2,032 162 1975,10 2,59 4,694 2,347 1,347 1,537 1,537 0,770

40 x 20 3,0 2,361 162 2294,89 3,01 5,208 2,604 1,316 1,685 1,685 0,748

40 x 25 1,50 1,415 135 1146,15 1,80 3,822 1,911 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 3,0 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 1,474 2,197 1,628 1,086

40 x 27 2,00 1,897 130 1479,66 2,42 5,061 2,531 1,447 2,734 2,025 1,064

40 x 27 3,0 2,691 130 2098,98 3,43 6,648 3,324 1,393 3,551 2,630 1,018
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40 x 30 1,50 1,532 130 1194,96 1,95 4,378 2,189 1,498 2,806 1,870 1,199

40 x 30 2,00 1,992 130 1553,76 2,54 5,495 2,747 1,472 3,507 2,338 1,176

40 x 30 3,0 2,832 130 2208,96 3,61 7,266 3,633 1,419 4,602 3,068 1,129

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 1,179 162 1145,99 1,50 2,986 1,327 1,410 0,242 0,484 0,402

45 x 10 2,00 1,521 162 1478,41 1,94 3,644 1,619 1,372 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 2243,81 3,31 7,154 3,179 1,470 1,904 1,904 0,759

45 x 25 1,5 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 3,0 3,068 128 2356,22 3,91 9,804 4,357 1,584 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 1,381

45 x 35 3,0 3,303 120 2378,16 4,21 11,129 4,946 1,626 7,489 4,279 1,334

45 x 35 4,0 4,198 108 2720,30 5,35 13,238 5,884 1,573 8,859 5,063 1,287

50 x 10 1,50 1,297 144 1120,61 1,65 4,006 1,603 1,557 0,270 0,539 0,404

50 x 10 2,00 1,678 144 1449,79 2,14 4,926 1,970 1,518 0,312 0,624 0,382

50 x 14 1,50 1,391 132 1101,67 1,77 4,712 1,885 1,631 0,596 0,851 0,580

50 x 14 2,00 1,803 132 1427,98 2,30 5,848 2,339 1,596 0,715 1,022 0,558

50 x 15 1,50 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 1,613 0,844 1,126 0,601

50 x 20 1,50 1,532 126 1158,19 1,95 5,771 2,308 1,719 1,354 1,354 0,833

50 x 20 2,00 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 1,624 2,123 2,123 0,767

50 x 25 1,50 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 3,91 11,172 4,469 1,691 3,667 2,934 0,969

50 x 25 4,00 3,884 128 2982,91 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 1,115

50 x 27 2,00 2,211 128 1698,05 2,82 8,845 3,538 1,772 3,360 2,489 1,092

50 x 27 3,00 3,162 120 2276,64 4,03 11,836 4,734 1,714 4,420 3,274 1,047

50 x 27 4,00 4,010 120 2887,20 5,11 13,978 5,591 1,654 5,137 3,805 1,003

50 x 30 1,50 1,768 120 1272,96 2,25 7,536 3,014 1,829 3,415 2,277 1,231

50 x 30 2,0 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 1,774 5,052 3,368 1,186
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50 x 30 3,0 3,303 120 2378,16 4,21 12,831 5,132 1,746 5,700 3,800 1,164

50 x 30 4,0 4,198 108 2720,30 5,35 15,251 6,100 1,689 6,693 4,462 1,119

50 x 30 5,0 4,990 108 3233,52 6,36 16,871 6,748 1,629 7,325 4,884 1,074

50 x 35 1,5 1,886 108 1222,13 2,40 8,418 3,367 1,872 4,859 2,776 1,422

50 x 35 2,0 2,463 108 1596,02 3,14 10,689 4,276 1,846 6,143 3,510 1,399

50 x 35 3,0 3,539 108 2293,27 4,51 14,490 5,796 1,793 8,259 4,719 1,354

50 x 40 1,5 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 4,0 4,826 88 2548,13 6,15 19,493 7,797 1,781 13,677 6,839 1,492

55 x 35 1,50 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 1509,12 3,34 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 5,160 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 1,50 2,239 99 1329,97 2,85 12,749 4,636 2,114 9,375 4,167 1,813

55 x 45 2,00 2,934 99 1742,80 3,74 16,311 5,931 2,089 11,970 5,320 1,790

55 x 45 3,00 4,245 99 2521,53 5,41 22,475 8,173 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 1,50 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 1,810 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 1,116 0,631

60 x 15 2,00 2,149 100 1289,40 2,74 9,998 3,333 1,911 1,014 1,353 0,609

60 x 15 3,00 3,068 100 1840,80 3,91 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 1,612 0,846

60 x 20 2,00 2,306 108 1494,29 2,94 11,681 3,894 1,994 1,993 1,993 0,824

60 x 20 3,0 3,303 108 2140,34 4,21 15,623 5,208 1,927 2,561 2,561 0,780

60 x 25 1,50 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 3,0 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 1177,76 2,55 11,820 3,940 2,152 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 3,0 3,774 98 2219,11 4,81 20,501 6,834 2,065 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 5,370 1,145

60 x 40 1,50 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 1549,15 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 3,0 4,245 88 2241,36 5,41 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 2,112 16,280 8,140 1,531

60 x 40 5,0 6,560 48 1889,28 8,36 35,328 11,776 2,056 18,426 9,213 1,485
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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 3,15 16,954 5,651 2,319 12,830 5,132 2,018

60 x 50 2,00 3,248 72 1403,14 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 2,193 27,979 11,191 1,900

63,5 x 31,8 5,0 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 2,319 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 2,00 2,934 84 1478,74 3,74 22,225 6,350 2,439 5,863 3,909 1,253

70 x 30 3,0 4,245 84 2139,48 5,41 30,575 8,736 2,378 7,896 5,264 1,208

70 x 30 4,0 5,454 54 1767,10 6,95 37,230 10,637 2,315 9,418 6,279 1,164

70 x 35 5,0 6,952 40 1668,48 8,86 47,588 13,596 2,318 15,447 8,827 1,321

70 x 40 1,50 2,474 72 1068,77 3,15 20,900 5,971 2,575 8,827 4,413 1,673

70 x 40 2,00 3,248 72 1403,14 4,14 26,850 7,671 2,548 11,276 5,638 1,651

70 x 40 3,0 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 7,75 45,952 13,129 2,435 18,883 9,441 1,561

70 x 40 5,0 7,345 42 1850,94 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 1,471

70 x 50 1,5 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 x 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 3,0 5,187 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 5,0 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 1,723

70 x 60 1,5 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 7,21 50,789 14,511 2,654 40,013 13,338 2,356

70 x 60 4,0 7,338 54 2377,51 9,35 63,398 18,114 2,604 49,834 16,611 2,309

80 x 20 1,5 2,239 68 913,51 2,85 19,744 4,936 2,631 2,126 2,126 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 3,0 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 5,71 38,904 9,726 2,611 5,859 4,687 1,013

80 x 30 1,5 2,474 72 1068,77 3,15 24,366 6,092 2,780 5,245 3,496 1,290

80 x 30 2,0 3,248 72 1403,14 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
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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 1,5 2,710 72 1170,72 3,45 28,988 7,247 2,898 9,939 4,970 1,697

80 x 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 8,55 64,793 16,198 2,753 21,485 10,743 1,585

80 x 40 5,0 8,130 35 1707,30 10,36 75,109 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 1,5 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 x 50 3,0 5,658 60 2036,88 7,21 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 5,0 8,915 16 855,84 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 1,5 3,181 42 801,61 4,05 38,233 9,558 3,072 24,656 8,219 2,467

80 x 60 2,0 4,190 42 1055,88 5,34 49,528 12,382 3,046 31,873 10,624 2,444

80 x 60 2,5 5,172 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 5,0 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 1,192

90 x 40 1,5 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 7,21 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 1,5 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 5,172 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 7,81 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 5,0 9,700 40 2328,00 12,36 120,600 26,800 3,124 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 11,531 35 2421,51 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 1,5 2,710 60 975,60 3,45 34,569 7,278 3,164 4,120 3,296 1,092
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95 x 25 2,0 3,562 60 1282,32 4,54 44,458 9,360 3,130 5,196 4,157 1,070

95 x 25 3,0 5,187 60 1867,32 6,61 61,896 13,031 3,060 6,954 5,564 1,026

100 x 20 1,5 2,710 80 1300,80 3,45 35,939 7,188 3,227 2,641 2,641 0,875

100 x 20 2,0 3,562 80 1709,76 4,54 46,166 9,233 3,190 3,295 3,295 0,852

100 x 20 3,0 5,187 80 2489,76 6,61 64,103 12,821 3,115 4,313 4,313 0,808

100 x 30 1,5 2,945 50 883,50 3,75 43,216 8,643 3,394 6,464 4,309 1,313

100 x 30 2,0 3,876 50 1162,80 4,94 55,771 11,154 3,361 8,219 5,480 1,290

100 x 30 3,0 5,658 50 1697,40 7,21 78,221 15,644 3,294 11,190 7,460 1,246

100 x 30 4,0 7,338 30 1320,84 9,35 97,253 19,451 3,225 13,506 9,004 1,202

100 x 40 1,5 3,181 55 1049,73 4,05 50,494 10,099 3,530 12,164 6,082 1,733

100 x 40 2,0 4,190 55 1382,70 5,34 65,376 13,075 3,500 15,612 7,806 1,710

100 x 40 2,5 5,172 55 1706,76 6,59 79,318 15,864 3,470 18,778 9,389 1,688

100 x 40 3,0 6,129 55 2022,57 7,81 92,339 18,468 3,439 21,672 10,836 1,666

100 x 40 4,0 7,966 40 1911,84 10,15 115,696 23,139 3,377 26,691 13,345 1,622

100 x 40 5,0 9,700 36 2095,20 12,36 135,602 27,120 3,313 30,759 15,380 1,578

100 x 40 6,0 11,330 32 2175,36 14,43 152,210 30,442 3,247 33,964 16,982 1,534

100 x 50 1,5 3,416 50 1024,80 4,35 57,771 11,554 3,643 19,889 7,956 2,138

100 x 50 2,0 4,504 50 1351,20 5,74 74,982 14,996 3,615 25,674 10,269 2,115

100 x 50 2,5 5,565 50 1669,50 7,09 91,203 18,241 3,587 31,058 12,423 2,093

100 x 50 3,0 6,600 50 1980,00 8,41 106,457 21,291 3,558 36,057 14,423 2,071

100 x 50 4,0 8,594 36 1856,30 10,95 134,138 26,828 3,500 44,949 17,980 2,026

100 x 50 5,0 10,485 28 1761,48 13,36 158,185 31,637 3,441 52,454 20,982 1,982

100 x 50 6,0 12,272 24 1767,17 15,63 178,754 35,751 3,381 58,674 23,470 1,937

100 x 50 6,3 12,520 24 1802,88 15,95 175,680 35,136 3,319 58,186 23,275 1,910

100 x 50 8,0 15,105 24 2175,12 19,24 196,237 39,247 3,193 64,292 25,717 1,828

100 x 60 1,5 3,652 35 766,92 4,65 65,048 13,010 3,739 29,791 9,930 2,531

100 x 60 2,0 4,818 35 1011,78 6,14 84,587 16,917 3,713 38,604 12,868 2,508

100 x 60 2,5 5,957 35 1250,97 7,59 103,089 20,618 3,686 46,884 15,628 2,486

100 x 60 3,0 7,071 35 1484,91 9,01 120,575 24,115 3,659 54,647 18,216 2,463

100 x 60 4,0 9,222 35 1936,62 11,75 152,581 30,516 3,604 68,682 22,894 2,418

100 x 60 5,0 11,270 28 1893,36 14,36 180,769 36,154 3,548 80,828 26,943 2,373

100 x 60 6,0 13,214 24 1902,82 16,83 205,298 41,060 3,492 91,201 30,400 2,328

100 x 60 6,3 13,510 24 1945,44 17,21 203,378 40,676 3,438 90,913 30,304 2,298

100 x 60 7,0 14,725 20 1767,00 18,76 215,727 43,145 3,391 96,138 32,046 2,264

100 x 60 8,0 16,361 12 1177,99 20,84 230,179 46,036 3,323 102,180 34,060 2,214

100 x 70 2,0 5,132 24 739,01 6,54 94,192 18,838 3,796 54,602 15,601 2,890

100 x 70 3,0 7,542 24 1086,05 9,61 134,693 26,939 3,744 77,741 22,212 2,844

100 x 70 4,0 9,850 24 1418,40 12,55 171,024 34,205 3,692 98,288 28,082 2,799

100 x 70 5,0 12,055 24 1735,92 15,36 203,352 40,670 3,639 116,379 33,251 2,753
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100 x 70 6,0 14,156 24 2038,46 18,03 231,842 46,368 3,586 132,145 37,756 2,707

100 x 70 8,0 17,617 24 2536,85 22,44 264,120 52,824 3,431 150,489 42,997 2,590

100 x 80 2,0 5,446 35 1143,66 6,94 103,798 20,760 3,868 73,869 18,467 3,263

100 x 80 2,5 6,742 35 1415,82 8,59 126,860 25,372 3,843 90,168 22,542 3,240

100 x 80 3,0 8,013 30 1442,34 10,21 148,811 29,762 3,818 105,639 26,410 3,217

100 x 80 4,0 10,478 30 1886,04 13,35 189,466 37,893 3,768 134,169 33,542 3,170

100 x 80 5,0 12,840 25 1926,00 16,36 225,935 45,187 3,717 159,609 39,902 3,124

100 x 80 6,0 15,098 20 1811,76 19,23 258,386 51,677 3,665 182,105 45,526 3,077

100 x 80 6,3 15,488 20 1858,56 19,73 258,773 51,755 3,622 182,811 45,703 3,044

100 x 80 7,0 16,923 20 2030,76 21,56 276,384 55,277 3,581 195,032 48,758 3,008

100 x 80 8,0 18,873 12 1358,86 24,04 298,061 59,612 3,521 210,020 52,505 2,956

101,6 x 76,2 6,0 14,891 9 804,11 18,97 258,289 50,844 3,690 164,391 43,147 2,944

120 x 40 1,5 3,652 48 1051,78 4,65 80,103 13,351 4,150 14,388 7,194 1,759

120 x 40 2,0 4,818 48 1387,58 6,14 104,070 17,345 4,118 18,503 9,251 1,736

120 x 40 3,0 7,071 30 1272,78 9,01 148,043 24,674 4,054 25,788 12,894 1,692

120 x 40 4,0 9,222 30 1659,96 11,75 186,895 31,149 3,989 31,896 15,948 1,648

120 x 40 5,0 11,270 30 2028,60 14,36 220,808 36,801 3,922 36,926 18,463 1,604

120 x 40 6,0 13,214 30 2378,52 16,83 249,965 41,661 3,854 40,972 20,486 1,560

120 x 50 2,0 5,132 32 985,34 6,54 117,995 19,666 4,249 30,284 12,114 2,152

120 x 50 3,0 7,542 32 1448,06 9,61 168,581 28,097 4,189 42,693 17,077 2,108

120 x 50 4,0 9,850 32 1891,20 12,55 213,817 35,636 4,128 53,435 21,374 2,064

120 x 50 5,0 12,055 24 1735,92 15,36 253,891 42,315 4,066 62,621 25,048 2,019

120 x 50 6,0 14,156 24 2038,46 18,03 288,989 48,165 4,003 70,362 28,145 1,975

120 x 50 8,0 17,617 24 2536,85 22,44 325,047 54,174 3,806 78,575 31,430 1,871

120 x 60 2,0 5,446 32 1045,63 6,94 131,920 21,987 4,361 45,334 15,111 2,556

120 x 60 2,5 6,742 32 1294,46 8,59 161,229 26,872 4,333 55,155 18,385 2,534

120 x 60 3,0 8,013 32 1538,50 10,21 189,119 31,520 4,304 64,403 21,468 2,512

120 x 60 4,0 10,478 32 2011,78 13,35 240,740 40,123 4,247 81,247 27,082 2,467

120 x 60 5,0 12,840 24 1848,96 16,36 286,975 47,829 4,189 95,994 31,998 2,423

120 x 60 6,0 15,098 20 1811,76 19,23 328,013 54,669 4,130 108,769 36,256 2,378

120 x 60 6,3 15,488 20 1858,56 19,73 326,969 54,495 4,071 109,164 36,388 2,352

120 x 60 7,0 16,923 16 1624,61 21,56 348,771 58,129 4,022 115,915 38,638 2,319

120 x 60 8,0 18,873 16 1811,81 24,04 375,308 62,551 3,951 123,983 41,328 2,271

120 x 80 2,0 6,074 30 1093,32 7,74 159,771 26,628 4,544 86,040 21,510 3,335

120 x 80 3,0 8,955 30 1611,90 11,41 230,195 38,366 4,492 123,435 30,859 3,289

120 x 80 3,5 10,358 30 1864,44 13,19 263,132 43,855 4,466 140,796 35,199 3,267

120 x 80 4,0 11,734 30 2112,12 14,95 294,585 49,098 4,439 157,294 39,324 3,244

120 x 80 4,5 13,085 30 2355,30 16,67 324,580 54,097 4,413 172,947 43,237 3,221

120 x 80 5,0 14,410 25 2161,50 18,36 353,141 58,857 4,386 187,775 46,944 3,198
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120 x 80 6,0 16,982 25 2547,30 21,63 406,061 67,677 4,332 215,033 53,758 3,153

120 x 80 6,3 17,466 25 2619,90 22,25 408,497 68,083 4,285 217,114 54,279 3,124

120 x 80 7,0 19,121 16 1835,62 24,36 438,269 73,045 4,242 232,449 58,112 3,089

120 x 80 8,0 21,385 16 2052,96 27,24 475,831 79,305 4,179 251,662 62,916 3,039

120 x 80 10,0 25,565 16 2454,24 32,57 534,142 89,024 4,050 281,145 70,286 2,938

120 x 100 3,0 9,897 25 1484,55 12,61 271,271 45,212 4,638 205,283 41,057 4,035

120 x 100 3,5 11,457 25 1718,55 14,59 310,649 51,775 4,614 234,887 46,977 4,012

120 x 100 4,0 12,990 25 1948,50 16,55 348,431 58,072 4,589 263,237 52,647 3,988

120 x 100 4,5 14,498 20 1739,76 18,47 384,641 64,107 4,564 290,357 58,071 3,965

120 x 100 5,0 15,980 20 1917,60 20,36 419,308 69,885 4,539 316,269 63,254 3,942

120 x 100 6,0 18,866 20 2263,92 24,03 484,109 80,685 4,488 364,562 72,912 3,895

120 x 100 6,3 19,444 20 2333,28 24,77 490,025 81,671 4,448 369,564 73,913 3,863

120 x 100 7,0 21,319 16 2046,62 27,16 527,766 87,961 4,408 397,699 79,540 3,827

120 x 100 8,0 23,897 16 2294,11 30,44 576,353 96,059 4,351 433,827 86,765 3,775

120 x 100 10,0 28,705 16 2755,68 36,57 655,475 109,246 4,234 492,410 98,482 3,670

127 x 76 3,0 9,097 30 1637,46 11,59 254,720 40,113 4,688 115,478 30,389 3,157

127 x 76 4,0 11,923 30 2146,14 15,19 326,168 51,365 4,634 147,060 38,700 3,112

127 x 76 4,5 13,297 30 2393,46 16,94 359,488 56,612 4,607 161,644 42,538 3,089

127 x 76 6,0 17,264 24 2486,02 21,99 450,140 70,888 4,524 200,788 52,839 3,022

127 x 76 6,3 17,763 24 2557,87 22,63 452,783 71,304 4,473 202,867 53,386 2,994

130 x 100 3,0 10,368 20 1244,16 13,21 327,690 50,414 4,981 219,401 43,880 4,076

130 x 100 3,5 12,006 20 1440,72 15,29 375,605 57,785 4,956 251,190 50,238 4,053

130 x 100 4,0 13,618 20 1634,16 17,35 421,681 64,874 4,930 281,680 56,336 4,030

130 x 100 4,5 15,204 20 1824,48 19,37 465,946 71,684 4,905 310,892 62,178 4,006

130 x 100 5,0 16,765 20 2011,80 21,36 508,428 78,220 4,879 338,852 67,770 3,983

130 x 100 6,0 19,808 20 2376,96 25,23 588,152 90,485 4,828 391,106 78,221 3,937

130 x 100 8,0 25,153 20 3018,36 32,04 703,990 108,306 4,687 467,768 93,554 3,821

140 x 50 2,0 5,760 28 967,68 7,34 174,082 24,869 4,871 34,895 13,958 2,181

140 x 50 3,0 8,484 28 1425,31 10,81 249,923 35,703 4,809 49,329 19,732 2,136

140 x 50 3,5 9,808 28 1647,74 12,49 285,140 40,734 4,777 55,847 22,339 2,114

140 x 50 4,0 11,106 28 1865,81 14,15 318,592 45,513 4,745 61,920 24,768 2,092

140 x 50 4,5 12,378 28 2079,50 15,77 350,306 50,044 4,713 67,562 27,025 2,070

140 x 50 5,0 13,625 28 2289,00 17,36 380,309 54,330 4,681 72,788 29,115 2,048

140 x 50 6,0 16,040 28 2694,72 20,43 435,290 62,184 4,616 82,050 32,820 2,004

140 x 60 2,0 6,074 24 874,66 7,74 193,128 27,590 4,996 52,065 17,355 2,594

140 x 60 3,0 8,955 24 1289,52 11,41 278,081 39,726 4,937 74,159 24,720 2,550

140 x 60 3,5 10,358 24 1491,55 13,19 317,753 45,393 4,907 84,282 28,094 2,527

140 x 60 4,0 11,734 24 1689,70 14,95 355,595 50,799 4,877 93,812 31,271 2,505

140 x 60 4,5 13,085 24 1884,24 16,67 391,632 55,947 4,847 102,767 34,256 2,483
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140 x 60 6,0 16,982 24 2445,41 21,63 489,194 69,885 4,755 126,337 42,112 2,417

140 x 60 6,3 17,466 24 2515,10 22,25 490,020 70,003 4,693 127,414 42,471 2,393

140 x 60 7,0 19,121 24 2753,42 24,36 524,931 74,990 4,642 135,692 45,231 2,360

140 x 60 8,0 21,385 18 2309,58 27,24 568,522 81,217 4,568 145,786 48,595 2,313

140 x 60 10,0 25,565 18 2761,02 32,57 634,339 90,620 4,413 160,345 53,448 2,219

140 x 70 3,0 9,426 30 1696,68 12,01 306,239 43,748 5,050 104,693 29,912 2,953

140 x 70 3,5 10,907 30 1963,26 13,89 350,367 50,052 5,022 119,314 34,090 2,930

140 x 70 4,0 12,362 25 1854,30 15,75 392,597 56,085 4,993 133,179 38,051 2,908

140 x 70 4,5 13,791 25 2068,65 17,57 432,958 61,851 4,964 146,306 41,802 2,886

140 x 70 5,0 15,195 20 1823,40 19,36 471,476 67,354 4,935 158,713 45,346 2,863

140 x 70 6,0 17,924 20 2150,88 22,83 543,098 77,585 4,877 181,441 51,840 2,819

140 x 70 6,3 18,455 20 2214,60 23,51 546,370 78,053 4,821 183,538 52,440 2,794

140 x 70 7,0 20,220 16 1941,12 25,76 586,899 83,843 4,773 196,340 56,097 2,761

140 x 70 8,0 22,641 12 1630,15 28,84 638,304 91,186 4,704 212,335 60,667 2,713

140 x 70 10,0 27,135 12 1953,72 34,57 719,006 102,715 4,561 236,770 67,649 2,617

140 x 80 3,0 9,897 25 1484,55 12,61 334,397 47,771 5,150 141,231 35,308 3,347

140 x 80 3,5 11,457 25 1718,55 14,59 382,981 54,712 5,123 161,294 40,323 3,324

140 x 80 4,0 12,990 20 1558,80 16,55 429,600 61,371 5,095 180,419 45,105 3,302

140 x 80 4,5 14,498 20 1739,76 18,47 474,283 67,755 5,068 198,629 49,657 3,279

140 x 80 5,0 15,980 20 1917,60 20,36 517,059 73,866 5,040 215,942 53,986 3,257

140 x 80 6,0 18,866 20 2263,92 24,03 597,002 85,286 4,984 247,961 61,990 3,212

140 x 80 6,3 19,444 20 2333,28 24,77 602,720 86,103 4,933 251,417 62,854 3,186

140 x 80 7,0 21,319 16 2046,62 27,16 648,868 92,695 4,888 269,867 67,467 3,152

140 x 80 8,0 23,897 16 2294,11 30,44 708,085 101,155 4,823 293,305 73,326 3,104

140 x 80 10,0 28,705 12 2066,76 36,57 803,673 114,810 4,688 330,478 82,619 3,006

140 x 100 3,0 10,839 20 1300,68 13,81 390,713 55,816 5,319 233,519 46,704 4,112

140 x 100 3,5 12,556 20 1506,72 15,99 448,208 64,030 5,294 267,494 53,499 4,090

140 x 100 4,0 14,246 20 1709,52 18,15 503,605 71,944 5,268 300,122 60,024 4,067

140 x 100 4,5 15,911 20 1909,32 20,27 556,935 79,562 5,242 331,428 66,286 4,044

140 x 100 5,0 17,550 20 2106,00 22,36 608,226 86,889 5,216 361,435 72,287 4,021

140 x 100 6,0 20,750 20 2490,00 26,43 704,810 100,687 5,164 417,650 83,530 3,975

140 x 100 8,0 26,409 16 2535,26 33,64 847,648 121,093 5,020 501,709 100,342 3,862

140 x 100 10,0 31,845 16 3057,12 40,57 973,006 139,001 4,898 573,743 114,749 3,761

140 x 120 3,0 11,781 16 1130,98 15,01 447,029 63,861 5,458 353,423 58,904 4,853

140 x 120 3,5 13,655 16 1310,88 17,39 513,435 73,348 5,433 405,684 67,614 4,829

140 x 120 4,0 15,502 16 1488,19 19,75 577,611 82,516 5,408 456,121 76,020 4,806

140 x 120 4,5 17,324 16 1663,10 22,07 639,586 91,369 5,383 504,764 84,127 4,783

140 x 120 5,0 19,120 16 1835,52 24,36 699,393 99,913 5,359 551,641 91,940 4,759

140 x 120 6,0 22,634 16 2172,86 28,83 812,618 116,088 5,309 640,205 106,701 4,712
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140 x 120 8,0 28,921 16 2776,42 36,84 987,210 141,030 5,176 777,399 129,566 4,594

140 x 120 10,0 34,985 12 2518,92 44,57 1142,339 163,191 5,063 898,142 149,690 4,489

140 x 120 12,0 39,611 12 2851,99 50,46 1201,145 171,592 4,879 946,240 157,707 4,330

140 x 120 12,5 40,854 12 2941,49 52,04 1221,379 174,483 4,844 962,118 160,353 4,300

150 x 50 2,0 6,074 28 1020,43 7,74 207,529 27,670 5,179 37,200 14,880 2,193

150 x 50 3,0 8,955 28 1504,44 11,41 298,549 39,807 5,116 52,647 21,059 2,148

150 x 50 3,5 10,358 28 1740,14 13,19 340,978 45,464 5,084 59,638 23,855 2,126

150 x 50 4,0 11,734 28 1971,31 14,95 381,390 50,852 5,051 66,163 26,465 2,104

150 x 50 4,5 13,085 28 2198,28 16,67 419,817 55,976 5,019 72,235 28,894 2,082

150 x 50 6,0 16,982 24 2445,41 21,63 523,465 69,795 4,919 87,894 35,158 2,016

150 x 50 6,3 17,466 24 2515,10 22,25 522,830 69,711 4,848 88,472 35,389 1,994

150 x 50 7,0 19,121 20 2294,52 24,36 559,300 74,573 4,792 93,752 37,501 1,962

150 x 50 8,0 21,385 20 2566,20 27,24 604,420 80,589 4,710 99,999 40,000 1,916

150 x 50 10,0 25,565 16 2454,24 32,57 670,863 89,448 4,539 108,370 43,348 1,824

150 x 70 3,0 9,897 24 1425,17 12,61 363,385 48,451 5,369 111,431 31,837 2,973

150 x 70 3,5 11,457 24 1649,81 14,59 416,110 55,481 5,340 127,060 36,303 2,951

150 x 70 4,0 12,990 20 1558,80 16,55 466,676 62,223 5,310 141,902 40,543 2,928

150 x 70 4,5 14,498 20 1739,76 18,47 515,113 68,682 5,281 155,974 44,564 2,906

150 x 70 5,0 15,980 20 1917,60 20,36 561,452 74,860 5,252 169,296 48,370 2,884

150 x 70 6,0 18,866 20 2263,92 24,03 647,953 86,394 5,192 193,765 55,361 2,839

150 x 70 6,3 19,444 20 2333,28 24,77 653,006 87,067 5,135 196,362 56,103 2,816

150 x 70 7,0 21,319 16 2046,62 27,16 702,557 93,674 5,086 210,289 60,083 2,783

150 x 70 8,0 23,897 16 2294,11 30,44 765,903 102,120 5,016 227,796 65,085 2,735

150 x 70 10,0 28,705 16 2755,68 36,57 867,196 115,626 4,870 254,937 72,839 2,640

150 x 75 3,0 10,133 20 1215,96 12,91 379,594 50,613 5,423 129,973 34,659 3,173

150 x 75 3,5 11,731 20 1407,72 14,94 434,893 57,986 5,394 148,367 39,565 3,151

150 x 75 4,0 13,304 20 1596,48 16,95 487,997 65,066 5,366 165,883 44,235 3,129

150 x 75 4,5 14,851 20 1782,12 18,92 538,937 71,858 5,337 182,539 48,677 3,106

150 x 75 5,0 16,372 20 1964,64 20,86 587,744 78,366 5,309 198,357 52,895 3,084

150 x 75 6,0 19,337 20 2320,44 24,63 679,075 90,543 5,251 227,555 60,681 3,039

150 x 75 6,3 19,939 20 2392,68 25,40 685,550 91,407 5,195 230,878 61,567 3,015

150 x 75 7,0 21,868 16 2099,33 27,86 738,371 98,450 5,148 247,691 66,051 2,982

150 x 75 8,0 24,525 16 2354,40 31,24 806,273 107,503 5,080 269,009 71,736 2,934

150 x 75 10,0 29,490 12 2123,28 37,57 916,279 122,171 4,939 302,693 80,718 2,839

150 x 80 3,0 10,368 20 1244,16 13,21 395,803 52,774 5,474 150,129 37,532 3,371

150 x 80 3,5 12,006 20 1440,72 15,29 453,676 60,490 5,446 171,542 42,886 3,349

150 x 80 4,0 13,618 20 1634,16 17,35 509,318 67,909 5,418 191,982 47,996 3,327

150 x 80 4,5 15,204 20 1824,48 19,37 562,761 75,035 5,390 211,470 52,867 3,304

150 x 80 5,0 16,765 20 2011,80 21,36 614,036 81,871 5,362 230,025 57,506 3,282
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150 x 80 6,0 19,808 20 2376,96 25,23 710,197 94,693 5,305 264,425 66,106 3,237

150 x 80 6,3 20,433 20 2451,96 26,03 718,094 95,746 5,252 268,569 67,142 3,212

150 x 80 8,0 25,153 16 2414,69 32,04 846,644 112,886 5,140 314,126 78,532 3,131

150 x 90 3,0 10,839 24 1560,82 13,81 428,221 57,096 5,569 195,431 43,429 3,762

150 x 90 3,5 12,556 24 1808,06 15,99 491,242 65,499 5,542 223,671 49,705 3,740

150 x 90 4,0 14,246 20 1709,52 18,15 551,961 73,595 5,515 250,737 55,719 3,717

150 x 90 4,5 15,911 20 1909,32 20,27 610,410 81,388 5,488 276,650 61,478 3,694

150 x 90 5,0 17,550 20 2106,00 22,36 666,619 88,883 5,461 301,433 66,985 3,672

150 x 90 6,0 20,750 20 2490,00 26,43 772,441 102,992 5,406 347,701 77,267 3,627

150 x 90 6,3 21,422 20 2570,64 27,29 783,182 104,424 5,357 353,790 78,620 3,601

150 x 90 8,0 26,409 16 2535,26 33,64 927,385 123,651 5,250 416,478 92,551 3,518

150 x 100 3,0 11,310 20 1357,20 14,41 460,639 61,419 5,654 247,637 49,527 4,146

150 x 100 3,5 13,105 20 1572,60 16,69 528,808 70,508 5,628 283,798 56,760 4,123

150 x 100 4,0 14,874 20 1784,88 18,95 594,604 79,280 5,602 318,565 63,713 4,100

150 x 100 4,5 16,617 20 1994,04 21,17 658,058 87,741 5,576 351,964 70,393 4,078

150 x 100 5,0 18,335 20 2200,20 23,36 719,202 95,894 5,549 384,019 76,804 4,055

150 x 100 6,0 21,692 20 2603,04 27,63 834,685 111,291 5,496 444,194 88,839 4,009

150 x 100 6,3 22,411 20 2689,32 28,55 848,271 113,103 5,451 452,657 90,531 3,982

150 x 100 7,0 24,616 16 2363,14 31,36 917,443 122,326 5,409 488,685 97,737 3,948

150 x 100 8,0 27,665 16 2655,84 35,24 1008,127 134,417 5,348 535,651 107,130 3,899

150 x 100 10,0 33,415 12 2405,88 42,57 1161,696 154,893 5,224 614,410 122,882 3,799

150 x 130 3,0 12,723 20 1526,76 16,21 557,893 74,386 5,867 448,680 69,028 5,261

150 x 130 3,5 14,754 20 1770,48 18,79 641,506 85,534 5,842 515,660 79,332 5,238

150 x 130 4,0 16,758 20 2010,96 21,35 722,532 96,338 5,818 580,494 89,307 5,215

150 x 130 4,5 18,737 20 2248,44 23,87 801,003 106,800 5,793 643,212 98,956 5,191

150 x 130 5,0 20,690 20 2482,80 26,36 876,952 116,927 5,768 703,845 108,284 5,168

150 x 130 6,0 24,518 20 2942,16 31,23 1021,417 136,189 5,719 818,972 125,996 5,121

150 x 130 6,3 25,379 12 1827,29 32,33 1043,535 139,138 5,681 837,425 128,835 5,089

150 x 130 7,0 27,913 12 2009,74 35,56 1132,329 150,977 5,643 908,190 139,721 5,054

150 x 130 8,0 31,433 12 2263,18 40,04 1250,351 166,713 5,588 1002,097 154,169 5,003

150 x 130 10,0 38,125 12 2745,00 48,57 1456,196 194,159 5,476 1165,432 179,297 4,899

150 x 130 12,0 43,379 8 2082,19 55,26 1550,666 206,755 5,297 1242,902 191,216 4,743

150 x 130 12,5 44,779 8 2149,39 57,04 1580,459 210,728 5,264 1266,654 194,870 4,712

152 x 76 3,0 10,274 15 924,66 13,09 395,545 52,045 5,497 135,473 35,651 3,217

152 x 76 4,0 13,493 15 1214,37 17,19 508,763 66,942 5,441 173,007 45,528 3,173

152 x 76 4,5 15,063 15 1355,67 19,19 562,018 73,950 5,412 190,438 50,115 3,150

152 x 76 5,0 16,608 15 1494,72 21,16 613,079 80,668 5,383 207,005 54,475 3,128

152 x 76 6,0 19,619 15 1765,71 24,99 708,738 93,255 5,325 237,628 62,534 3,083

152 x 76 6,3 20,235 15 1821,15 25,78 715,946 94,203 5,270 241,228 63,481 3,059
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152 x 76 10,0 29,961 15 2696,49 38,17 959,588 126,262 5,014 317,193 83,472 2,883

160 x 50 3,0 9,426 36 2036,02 12,01 352,880 44,110 5,421 55,965 22,386 2,159

160 x 50 3,5 10,907 36 2355,91 13,89 403,413 50,427 5,388 63,429 25,372 2,137

160 x 50 4,0 12,362 20 1483,44 15,75 451,663 56,458 5,355 70,405 28,162 2,114

160 x 50 4,5 13,791 20 1654,92 17,57 497,662 62,208 5,322 76,908 30,763 2,092

160 x 50 5,0 15,195 20 1823,40 19,36 541,440 67,680 5,289 82,954 33,182 2,070

160 x 50 6,0 17,924 20 2150,88 22,83 622,457 77,807 5,221 93,738 37,495 2,026

160 x 50 6,3 18,455 20 2214,60 23,51 623,114 77,889 5,148 94,530 37,812 2,005

160 x 50 7,0 20,220 20 2426,40 25,76 667,816 83,477 5,092 100,281 40,112 1,973

160 x 50 8,0 22,641 20 2716,92 28,84 723,720 90,465 5,009 107,140 42,856 1,927

160 x 60 3,0 9,897 24 1425,17 12,61 389,858 48,732 5,561 83,915 27,972 2,580

160 x 60 3,5 11,457 20 1374,84 14,59 446,281 55,785 5,530 95,469 31,823 2,558

160 x 60 4,0 12,990 20 1558,80 16,55 500,345 62,543 5,499 106,378 35,459 2,535

160 x 60 4,5 14,498 20 1739,76 18,47 552,082 69,010 5,467 116,658 38,886 2,513

160 x 60 5,0 15,980 20 1917,60 20,36 601,523 75,190 5,436 126,328 42,109 2,491

160 x 60 6,0 18,866 20 2263,92 24,03 693,641 86,705 5,372 143,905 47,968 2,447

160 x 60 6,3 19,444 20 2333,28 24,77 697,570 87,196 5,307 145,665 48,555 2,425

160 x 60 7,0 21,319 20 2558,28 27,16 749,805 93,726 5,254 155,470 51,823 2,393

160 x 60 8,0 23,897 16 2294,11 30,44 816,222 102,028 5,178 167,588 55,863 2,346

160 x 60 10,0 28,705 16 2755,68 36,57 921,003 115,125 5,019 185,678 61,893 2,253

160 x 70 3,0 10,368 20 1244,16 13,21 426,836 53,355 5,685 118,169 33,762 2,991

160 x 70 3,5 12,006 20 1440,72 15,29 489,150 61,144 5,655 134,806 38,516 2,969

160 x 70 4,0 13,618 20 1634,16 17,35 549,028 68,629 5,626 150,624 43,036 2,947

160 x 70 4,5 15,204 20 1824,48 19,37 606,503 75,813 5,596 165,642 47,326 2,924

160 x 70 5,0 16,765 20 2011,80 21,36 661,607 82,701 5,566 179,879 51,394 2,902

160 x 70 6,0 19,808 20 2376,96 25,23 764,825 95,603 5,506 206,089 58,883 2,858

160 x 70 6,3 20,433 20 2451,96 26,03 772,027 96,503 5,446 209,185 59,767 2,835

160 x 70 7,0 22,418 20 2690,16 28,56 831,794 103,974 5,397 224,238 64,068 2,802

160 x 70 8,0 25,153 20 3018,36 32,04 908,723 113,590 5,325 243,257 69,502 2,755

160 x 80 3,0 10,839 24 1560,82 13,81 463,814 57,977 5,796 159,027 39,757 3,394

160 x 80 3,5 12,556 24 1808,06 15,99 532,018 66,502 5,767 181,791 45,448 3,371

160 x 80 4,0 14,246 20 1709,52 18,15 597,711 74,714 5,739 203,545 50,886 3,349

160 x 80 4,5 15,911 20 1909,32 20,27 660,924 82,615 5,710 224,310 56,078 3,327

160 x 80 5,0 17,550 20 2106,00 22,36 721,690 90,211 5,682 244,109 61,027 3,304

160 x 80 6,0 20,750 20 2490,00 26,43 836,009 104,501 5,624 280,889 70,222 3,260

160 x 80 6,3 21,422 20 2570,64 27,29 846,483 105,810 5,569 285,720 71,430 3,236

160 x 80 7,0 23,517 16 2257,63 29,96 913,782 114,223 5,523 307,284 76,821 3,203

160 x 80 8,0 26,409 16 2535,26 33,64 1001,224 125,153 5,455 334,948 83,737 3,155

160 x 80 10,0 31,845 16 3057,12 40,57 1146,336 143,292 5,316 379,811 94,953 3,060
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160 x 90 3,0 11,310 20 1357,20 14,41 500,792 62,599 5,896 206,789 45,953 3,788

160 x 90 3,5 13,105 20 1572,60 16,69 574,887 71,861 5,868 236,772 52,616 3,766

160 x 90 4,0 14,874 20 1784,88 18,95 646,393 80,799 5,841 265,539 59,009 3,744

160 x 90 4,5 16,617 20 1994,04 21,17 715,345 89,418 5,813 293,113 65,136 3,721

160 x 90 5,0 18,335 20 2200,20 23,36 781,773 97,722 5,785 319,516 71,004 3,699

160 x 90 6,0 21,692 20 2603,04 27,63 907,193 113,399 5,730 368,905 81,979 3,654

160 x 90 6,3 22,411 20 2689,32 28,55 920,939 115,117 5,680 375,900 83,533 3,629

160 x 90 7,0 24,616 16 2363,14 31,36 995,771 124,471 5,635 405,309 90,069 3,595

160 x 90 8,0 27,665 16 2655,84 35,24 1093,726 136,716 5,571 443,459 98,547 3,547

160 x 90 10,0 33,415 12 2405,88 42,57 1259,003 157,375 5,439 506,802 112,623 3,451

160 x 100 3,0 11,781 20 1413,72 15,01 537,770 67,221 5,986 261,755 52,351 4,176

160 x 100 3,5 13,655 20 1638,60 17,39 617,755 77,219 5,959 300,101 60,020 4,154

160 x 100 4,0 15,502 20 1860,24 19,75 695,076 86,885 5,933 337,008 67,402 4,131

160 x 100 4,5 17,324 20 2078,88 22,07 769,765 96,221 5,906 372,500 74,500 4,108

160 x 100 5,0 19,120 18 2064,96 24,36 841,857 105,232 5,879 406,602 81,320 4,086

160 x 100 6,0 22,634 18 2444,47 28,83 978,377 122,297 5,825 470,738 94,148 4,041

160 x 100 6,3 23,401 18 2527,31 29,81 995,395 124,424 5,779 480,355 96,071 4,014

160 x 100 7,0 25,715 16 2468,64 32,76 1077,760 134,720 5,736 519,013 103,803 3,980

160 x 100 8,0 28,921 16 2776,42 36,84 1186,227 148,278 5,674 569,592 113,918 3,932

160 x 100 10,0 34,985 12 2518,92 44,57 1371,670 171,459 5,548 655,077 131,015 3,834

160 x 100 12,0 39,611 9 2138,99 50,46 1434,089 179,261 5,331 688,574 137,715 3,694

160 x 120 3,0 12,723 20 1526,76 16,21 611,726 76,466 6,143 394,499 65,750 4,934

160 x 120 3,5 14,754 20 1770,48 18,79 703,493 87,937 6,118 453,201 75,533 4,911

160 x 120 4,0 16,758 20 2010,96 21,35 792,441 99,055 6,093 509,967 84,994 4,888

160 x 120 4,5 18,737 20 2248,44 23,87 878,607 109,826 6,067 564,826 94,138 4,865

160 x 120 5,0 20,690 20 2482,80 26,36 962,023 120,253 6,042 617,808 102,968 4,842

160 x 120 6,0 24,518 16 2353,73 31,23 1120,745 140,093 5,990 718,253 119,709 4,795

160 x 120 6,3 25,379 16 2436,38 32,33 1144,308 143,039 5,949 734,608 122,435 4,767

160 x 120 7,0 27,913 12 2009,74 35,56 1241,737 155,217 5,909 796,258 132,710 4,732

160 x 120 8,0 31,433 12 2263,18 40,04 1371,230 171,404 5,852 877,921 146,320 4,682

160 x 120 10,0 38,125 9 2058,75 48,57 1597,003 199,625 5,734 1019,475 169,912 4,582

160 x 120 12,0 43,379 9 2342,47 55,26 1697,513 212,189 5,542 1086,784 181,131 4,435

160 x 120 12,5 44,779 9 2418,07 57,04 1729,831 216,229 5,507 1107,222 184,537 4,406

160 x 140 3,0 13,665 16 1311,84 17,41 685,682 85,710 6,276 559,661 79,952 5,670

160 x 140 3,5 15,853 16 1521,89 20,19 789,230 98,654 6,252 643,889 91,984 5,647

160 x 140 4,0 18,014 16 1729,34 22,95 889,807 111,226 6,227 725,621 103,660 5,623

160 x 140 4,5 20,150 16 1934,40 25,67 987,448 123,431 6,202 804,889 114,984 5,600

160 x 140 5,0 22,260 16 2136,96 28,36 1082,190 135,274 6,178 881,726 125,961 5,576

160 x 140 6,0 26,402 16 2534,59 33,63 1263,113 157,889 6,128 1028,234 146,891 5,529
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160 x 140 6,3 27,357 16 2626,27 34,85 1293,221 161,653 6,092 1053,521 150,503 5,498

160 x 140 7,0 30,111 12 2167,99 38,36 1405,714 175,714 6,054 1144,617 163,517 5,463

160 x 140 8,0 33,945 12 2444,04 43,24 1556,232 194,529 5,999 1266,336 180,905 5,412

160 x 140 10,0 41,265 9 2228,31 52,57 1822,336 227,792 5,888 1481,006 211,572 5,308

160 x 140 12,0 47,147 9 2545,94 60,06 1960,937 245,117 5,714 1595,513 227,930 5,154

160 x 140 12,5 48,704 9 2630,02 62,04 2002,436 250,304 5,681 1629,087 232,727 5,124

180 x 60 3,0 10,839 24 1560,82 13,81 526,852 58,539 6,177 93,671 31,224 2,605

180 x 60 3,5 12,556 20 1506,72 15,99 603,998 67,111 6,145 106,656 35,552 2,582

180 x 60 4,0 14,246 20 1709,52 18,15 678,192 75,355 6,113 118,943 39,648 2,560

180 x 60 4,5 15,911 20 1909,32 20,27 749,470 83,274 6,081 130,550 43,517 2,538

180 x 60 5,0 17,550 20 2106,00 22,36 817,866 90,874 6,048 141,494 47,165 2,516

180 x 60 6,0 20,750 20 2490,00 26,43 946,154 105,128 5,983 161,473 53,824 2,472

180 x 60 6,3 21,422 20 2570,64 27,29 954,659 106,073 5,915 163,916 54,639 2,451

180 x 60 7,0 23,517 20 2822,04 29,96 1028,995 114,333 5,861 175,247 58,416 2,419

180 x 60 8,0 26,409 20 3169,08 33,64 1124,806 124,978 5,782 189,391 63,130 2,373

180 x 60 10,0 31,845 15 2866,05 40,57 1280,799 142,311 5,619 211,012 70,337 2,281

180 x 70 3,0 11,310 20 1357,20 14,41 573,850 63,761 6,311 131,645 37,613 3,023

180 x 70 3,5 13,105 20 1572,60 16,69 658,521 73,169 6,281 150,299 42,942 3,000

180 x 70 4,0 14,874 20 1784,88 18,95 740,155 82,239 6,250 168,070 48,020 2,978

180 x 70 4,5 16,617 20 1994,04 21,17 818,786 90,976 6,219 184,979 52,851 2,956

180 x 70 5,0 18,335 20 2200,20 23,36 894,449 99,383 6,188 201,046 57,442 2,934

180 x 70 6,0 21,692 20 2603,04 27,63 1037,018 115,224 6,126 230,737 65,925 2,890

180 x 70 6,3 22,411 20 2689,32 28,55 1049,742 116,638 6,064 234,832 67,095 2,868

180 x 70 7,0 24,616 18 2658,53 31,36 1133,803 125,978 6,013 252,135 72,039 2,836

180 x 70 8,0 27,665 18 2987,82 35,24 1243,227 138,136 5,939 274,180 78,337 2,789

180 x 70 10,0 33,415 12 2405,88 42,57 1425,466 158,385 5,787 309,437 88,410 2,696

180 x 80 3,0 11,781 20 1413,72 15,01 620,848 68,983 6,432 176,823 44,206 3,432

180 x 80 3,5 13,655 20 1638,60 17,39 713,045 79,227 6,403 202,288 50,572 3,410

180 x 80 4,0 15,502 20 1860,24 19,75 802,117 89,124 6,373 226,670 56,668 3,388

180 x 80 4,5 17,324 20 2078,88 22,07 888,101 98,678 6,344 249,992 62,498 3,366

180 x 80 5,0 19,120 20 2294,40 24,36 971,033 107,893 6,314 272,275 68,069 3,343

180 x 80 6,0 22,634 20 2716,08 28,83 1127,882 125,320 6,254 313,817 78,454 3,299

180 x 80 6,3 23,401 20 2808,12 29,81 1144,824 127,203 6,197 320,023 80,006 3,277

180 x 80 7,0 25,715 16 2468,64 32,76 1238,612 137,624 6,149 344,701 86,175 3,244

180 x 80 8,0 28,921 16 2776,42 36,84 1361,648 151,294 6,079 376,590 94,148 3,197

180 x 80 10,0 34,985 12 2518,92 44,57 1570,133 174,459 5,936 429,145 107,286 3,103

180 x 80 12,0 39,611 8 1901,33 50,46 1625,872 180,652 5,676 447,347 111,837 2,977

180 x 80 12,5 40,854 8 1960,99 52,04 1649,663 183,296 5,630 453,357 113,339 2,951

180 x 100 3,0 12,723 20 1526,76 16,21 714,844 79,427 6,641 289,991 57,998 4,230
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180 x 100 3,5 14,754 20 1770,48 18,79 822,092 91,344 6,614 332,708 66,542 4,207

180 x 100 4,0 16,758 20 2010,96 21,35 926,043 102,894 6,586 373,893 74,779 4,185

180 x 100 4,5 18,737 20 2248,44 23,87 1026,733 114,081 6,559 413,571 82,714 4,163

180 x 100 5,0 20,690 20 2482,80 26,36 1124,199 124,911 6,531 451,769 90,354 4,140

180 x 100 6,0 24,518 16 2353,73 31,23 1309,610 145,512 6,475 523,826 104,765 4,095

180 x 100 6,3 25,379 16 2436,38 32,33 1334,989 148,332 6,426 535,750 107,150 4,071

180 x 100 7,0 27,913 12 2009,74 35,56 1448,229 160,914 6,382 579,671 115,934 4,038

180 x 100 8,0 31,433 12 2263,18 40,04 1598,491 177,610 6,318 637,475 127,495 3,990

180 x 100 10,0 38,125 12 2745,00 48,57 1859,466 206,607 6,188 736,410 147,282 3,894

180 x 100 12,0 43,379 4 1041,10 55,26 1965,136 218,348 5,963 782,078 156,416 3,762

180 x 100 12,5 44,779 4 1074,70 57,04 2001,017 222,335 5,923 795,798 159,160 3,735

180 x 120 3,0 13,665 20 1639,80 17,41 808,840 89,871 6,816 435,575 72,596 5,002

180 x 120 3,5 15,853 20 1902,36 20,19 931,139 103,460 6,790 500,718 83,453 4,979

180 x 120 4,0 18,014 20 2161,68 22,95 1049,968 116,663 6,764 563,812 93,969 4,957

180 x 120 4,5 20,150 20 2418,00 25,67 1165,364 129,485 6,738 624,887 104,148 4,934

180 x 120 5,0 22,260 20 2671,20 28,36 1277,366 141,930 6,712 683,975 113,996 4,911

180 x 120 6,0 26,402 16 2534,59 33,63 1491,338 165,704 6,659 796,301 132,717 4,866

180 x 120 6,3 27,357 16 2626,27 34,85 1525,154 169,462 6,615 816,136 136,023 4,839

180 x 120 7,0 30,111 12 2167,99 38,36 1657,847 184,205 6,574 885,755 147,626 4,805

180 x 120 8,0 33,945 12 2444,04 43,24 1835,334 203,926 6,515 978,444 163,074 4,757

180 x 120 10,0 41,265 9 2228,31 52,57 2148,799 238,755 6,394 1140,808 190,135 4,659

180 x 120 12,0 47,147 9 2545,94 60,06 2304,400 256,044 6,194 1227,328 204,555 4,521

180 x 120 12,5 48,704 9 2630,02 62,04 2352,371 261,375 6,157 1252,326 208,721 4,493

180 x 140 3,0 14,607 16 1402,27 18,61 902,836 100,315 6,965 615,977 87,997 5,753

180 x 140 3,5 16,952 16 1627,39 21,59 1040,187 115,576 6,940 709,116 101,302 5,730

180 x 140 4,0 19,270 16 1849,92 24,55 1173,893 130,433 6,915 799,627 114,232 5,707

180 x 140 4,5 21,563 16 2070,05 27,47 1303,996 144,888 6,890 887,541 126,792 5,684

180 x 140 5,0 23,830 16 2287,68 30,36 1430,533 158,948 6,865 972,893 138,985 5,661

180 x 140 6,0 28,286 16 2715,46 36,03 1673,066 185,896 6,814 1136,042 162,292 5,615

180 x 140 6,3 29,335 16 2816,16 37,37 1715,319 190,591 6,775 1166,221 166,603 5,586

180 x 140 7,0 32,309 12 2326,25 41,16 1867,464 207,496 6,736 1268,555 181,222 5,552

180 x 140 8,0 36,457 12 2624,90 46,44 2072,176 230,242 6,680 1405,898 200,843 5,502

180 x 140 10,0 44,405 8 2131,44 56,57 2438,133 270,904 6,565 1650,339 235,763 5,401

180 x 140 12,0 50,915 8 2443,92 64,86 2643,664 293,740 6,384 1792,697 256,100 5,257

180 x 140 12,5 52,629 8 2526,19 67,04 2703,726 300,414 6,350 1832,941 261,849 5,229

200 x 70 3,0 12,252 21 1543,75 15,61 749,681 74,968 6,930 145,121 41,463 3,049

200 x 70 3,5 14,204 21 1789,70 18,09 861,282 86,128 6,899 165,791 47,369 3,027

200 x 70 4,0 16,130 21 2032,38 20,55 969,177 96,918 6,868 185,515 53,004 3,005

200 x 70 4,5 18,030 21 2271,78 22,97 1073,405 107,341 6,836 204,315 58,376 2,983
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200 x 70 5,0 19,905 21 2508,03 25,36 1174,005 117,400 6,804 222,213 63,489 2,960

200 x 70 6,0 23,576 16 2263,30 30,03 1364,476 136,448 6,740 255,385 72,967 2,916

200 x 70 6,3 24,390 16 2341,44 31,07 1384,557 138,456 6,676 260,479 74,423 2,895

200 x 70 7,0 26,814 16 2574,14 34,16 1498,528 149,853 6,624 280,032 80,009 2,863

200 x 70 8,0 30,177 16 2896,99 38,44 1648,216 164,822 6,548 305,103 87,172 2,817

200 x 80 3,0 12,723 21 1603,10 16,21 807,899 80,790 7,060 194,619 48,655 3,465

200 x 80 3,5 14,754 21 1859,00 18,79 928,861 92,886 7,030 222,785 55,696 3,443

200 x 80 4,0 16,758 21 2111,51 21,35 1046,020 104,602 7,000 249,795 62,449 3,421

200 x 80 4,5 18,737 21 2360,86 23,87 1159,416 115,942 6,970 275,673 68,918 3,398

200 x 80 5,0 20,690 21 2606,94 26,36 1269,088 126,909 6,939 300,442 75,111 3,376

200 x 80 6,0 24,518 15 2206,62 31,23 1477,420 147,742 6,878 346,745 86,686 3,332

200 x 80 6,3 25,379 15 2284,11 32,33 1502,785 150,279 6,818 354,326 88,582 3,311

200 x 80 7,0 27,913 12 2009,74 35,56 1628,957 162,896 6,768 382,119 95,530 3,278

200 x 80 8,0 31,433 12 2263,18 40,04 1795,758 179,576 6,697 418,233 104,558 3,232

200 x 80 10,0 38,125 9 2058,75 48,57 2083,062 208,306 6,549 478,478 119,619 3,139

200 x 80 12,0 43,379 9 2342,47 55,26 2181,997 218,200 6,284 503,411 125,853 3,018

200 x 80 12,5 44,779 9 2418,07 57,04 2218,791 221,879 6,237 510,962 127,740 2,993

200 x 100 3,5 15,853 18 1712,12 20,19 1064,018 106,402 7,259 365,315 73,063 4,253

200 x 100 4,0 18,014 18 1945,51 22,95 1199,705 119,971 7,230 410,778 82,156 4,231

200 x 100 4,0 18,014 18 1945,51 22,95 1199,705 119,971 7,230 410,778 82,156 4,231

200 x 100 4,5 20,150 18 2176,20 25,67 1331,437 133,144 7,202 454,643 90,929 4,209

200 x 100 5,0 22,260 18 2404,08 28,36 1459,255 145,925 7,174 496,935 99,387 4,186

200 x 100 6,0 26,402 15 2376,18 33,63 1703,308 170,331 7,116 576,914 115,383 4,142

200 x 100 6,3 27,357 15 2462,13 34,85 1739,243 173,924 7,064 591,145 118,229 4,119

200 x 100 7,0 30,111 12 2167,99 38,36 1889,814 188,981 7,019 640,328 128,066 4,086

200 x 100 8,0 33,945 12 2444,04 43,24 2090,840 209,084 6,954 705,357 141,071 4,039

200 x 100 10,0 41,265 9 2228,31 52,57 2444,395 244,440 6,819 817,743 163,549 3,944

200 x 100 12,0 47,147 9 2545,94 60,06 2606,701 260,670 6,588 875,582 175,116 3,818

200 x 100 12,5 48,704 9 2630,02 62,04 2658,895 265,889 6,546 892,152 178,430 3,792

200 x 120 3,0 14,607 16 1402,27 18,61 1040,771 104,077 7,479 476,651 79,442 5,061

200 x 120 3,5 16,952 16 1627,39 21,59 1199,175 119,918 7,452 548,235 91,373 5,039

200 x 120 4,0 19,270 16 1849,92 24,55 1353,391 135,339 7,425 617,657 102,943 5,016

200 x 120 4,5 21,563 16 2070,05 27,47 1503,459 150,346 7,398 684,949 114,158 4,994

200 x 120 5,0 23,830 16 2287,68 30,36 1649,421 164,942 7,371 750,141 125,024 4,971

200 x 120 6,0 28,286 16 2715,46 36,03 1929,196 192,920 7,317 874,349 145,725 4,926

200 x 120 6,3 29,335 16 2816,16 37,37 1975,700 197,570 7,271 897,664 149,611 4,901

200 x 120 7,0 32,309 12 2326,25 41,16 2150,671 215,067 7,229 975,253 162,542 4,868

200 x 120 8,0 36,457 12 2624,90 46,44 2385,923 238,592 7,168 1078,967 179,828 4,820

200 x 120 10,0 44,405 9 2397,87 56,57 2805,729 280,573 7,043 1262,142 210,357 4,724
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200 x 120 12,0 50,915 9 2749,41 64,86 3031,405 303,141 6,837 1367,872 227,979 4,592

200 x 120 12,5 52,629 9 2841,97 67,04 3098,999 309,900 6,799 1397,430 232,905 4,565

200 x 150 3,0 16,020 12 1153,44 20,41 1215,425 121,542 7,717 784,819 104,643 6,201

200 x 150 3,5 18,600 12 1339,20 23,69 1401,911 140,191 7,692 904,469 120,596 6,178

200 x 150 4,0 21,154 12 1523,09 26,95 1583,919 158,392 7,667 1021,030 136,137 6,155

200 x 150 4,5 23,682 12 1705,10 30,17 1761,491 176,149 7,641 1134,540 151,272 6,132

200 x 150 5,0 26,185 12 1885,32 33,36 1934,671 193,467 7,616 1245,036 166,005 6,109

200 x 150 6,0 31,112 12 2240,06 39,63 2268,028 226,803 7,565 1457,125 194,283 6,063

200 x 150 6,3 32,302 12 2325,74 41,15 2330,386 233,039 7,525 1499,153 199,887 6,036

200 x 150 7,0 35,606 9 1922,72 45,36 2541,957 254,196 7,486 1633,730 217,831 6,002

200 x 150 8,0 40,225 9 2172,15 51,24 2828,547 282,855 7,430 1815,540 242,072 5,952

200 x 150 10,0 49,115 9 2652,21 62,57 3347,729 334,773 7,315 2143,363 285,782 5,853

200 x 150 12,0 56,567 6 2036,41 72,06 3668,461 366,846 7,135 2352,530 313,671 5,714

200 x 150 12,5 58,517 6 2106,61 74,54 3759,155 375,916 7,101 2409,886 321,318 5,686

200 x 160 3,0 16,491 12 1187,35 21,01 1273,643 127,364 7,786 907,550 113,444 6,573

200 x 160 3,5 19,150 12 1378,80 24,39 1469,490 146,949 7,761 1046,441 130,805 6,550

200 x 160 4,0 21,782 12 1568,30 27,75 1660,761 166,076 7,736 1181,903 147,738 6,526

200 x 160 4,5 24,389 12 1756,01 31,07 1847,502 184,750 7,711 1313,973 164,247 6,503

200 x 160 5,0 26,970 12 1941,84 34,36 2029,755 202,975 7,686 1442,690 180,336 6,480

200 x 160 6,0 32,054 12 2307,89 40,83 2380,972 238,097 7,636 1690,217 211,277 6,434

200 x 160 6,3 33,292 12 2397,02 42,41 2448,615 244,861 7,599 1739,958 217,495 6,405

200 x 160 7,0 36,705 9 1982,07 46,76 2672,386 267,239 7,560 1897,646 237,206 6,371

200 x 160 8,0 41,481 9 2239,97 52,84 2976,088 297,609 7,505 2111,240 263,905 6,321

200 x 160 10,0 50,685 9 2736,99 64,57 3528,395 352,840 7,392 2498,336 312,292 6,220

200 x 160 12,0 58,451 6 2104,24 74,46 3880,813 388,081 7,219 2751,209 343,901 6,079

200 x 160 12,5 60,479 6 2177,24 77,04 3979,207 397,921 7,187 2820,248 352,531 6,050

220 x 80 3,0 13,665 18 1475,82 17,41 1027,366 93,397 7,682 212,415 53,104 3,493

220 x 80 3,5 15,853 18 1712,12 20,19 1182,266 107,479 7,651 243,282 60,821 3,471

220 x 80 4,0 18,014 18 1945,51 22,95 1332,618 121,147 7,620 272,921 68,230 3,449

220 x 80 4,5 20,150 18 2176,20 25,67 1478,467 134,406 7,589 301,355 75,339 3,426

220 x 80 5,0 22,260 18 2404,08 28,36 1619,856 147,260 7,558 328,609 82,152 3,404

220 x 80 6,0 26,402 18 2851,42 33,63 1889,424 171,766 7,495 379,673 94,918 3,360

220 x 80 6,3 27,357 18 2954,56 34,85 1925,405 175,037 7,433 388,629 97,157 3,339

220 x 80 7,0 30,111 9 1625,99 38,36 2090,416 190,038 7,382 419,536 104,884 3,307

220 x 80 8,0 33,945 9 1833,03 43,24 2309,952 209,996 7,309 459,876 114,969 3,261

220 x 80 10,0 41,265 9 2228,31 52,57 2693,124 244,829 7,158 527,811 131,953 3,169

220 x 80 12,0 47,147 9 2545,94 60,06 2848,642 258,967 6,887 559,475 139,869 3,052

220 x 80 12,5 48,704 9 2630,02 62,04 2902,005 263,819 6,839 568,566 142,141 3,027

220 x 100 3,0 14,607 15 1314,63 18,61 1168,642 106,240 7,925 346,463 69,293 4,315
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220 x 100 3,5 16,952 15 1525,68 21,59 1346,333 122,394 7,896 397,923 79,585 4,293

220 x 100 4,0 19,270 15 1734,30 24,55 1519,264 138,115 7,867 447,664 89,533 4,270

220 x 100 4,5 21,563 15 1940,67 27,47 1687,479 153,407 7,838 495,714 99,143 4,248

220 x 100 5,0 23,830 15 2144,70 30,36 1851,022 168,275 7,809 542,102 108,420 4,226

220 x 100 6,0 28,286 15 2545,74 36,03 2164,272 196,752 7,750 630,002 126,000 4,181

220 x 100 6,3 29,335 15 2640,15 37,37 2213,195 201,200 7,696 646,541 129,308 4,159

220 x 100 7,0 32,309 9 1744,69 41,16 2408,114 218,919 7,649 700,985 140,197 4,127

220 x 100 8,0 36,457 9 1968,68 46,44 2669,674 242,698 7,582 773,240 154,648 4,080

220 x 100 10,0 44,405 9 2397,87 56,57 3134,457 284,951 7,444 899,077 179,815 3,987

220 x 100 12,0 50,915 9 2749,41 64,86 3368,386 306,217 7,206 969,086 193,817 3,865

220 x 100 12,5 52,629 9 2841,97 67,04 3440,860 312,805 7,164 988,506 197,701 3,840

220 x 120 3,0 15,549 12 1119,53 19,81 1309,918 119,083 8,132 517,727 86,288 5,112

220 x 120 3,5 18,051 12 1299,67 22,99 1510,400 137,309 8,105 595,752 99,292 5,090

220 x 120 4,0 20,526 12 1477,87 26,15 1705,909 155,083 8,077 671,503 111,917 5,068

220 x 120 4,5 22,976 12 1654,27 29,27 1896,490 172,408 8,050 745,010 124,168 5,045

220 x 120 5,0 25,400 12 1828,80 32,36 2082,189 189,290 8,022 816,308 136,051 5,023

220 x 120 6,0 30,170 12 2172,24 38,43 2439,120 221,738 7,966 952,397 158,733 4,978

220 x 120 6,3 31,313 12 2254,54 39,89 2500,985 227,362 7,918 979,192 163,199 4,955

220 x 120 7,0 34,507 9 1863,38 43,96 2725,811 247,801 7,875 1064,750 177,458 4,922

220 x 120 8,0 38,969 9 2104,33 49,64 3029,397 275,400 7,812 1179,489 196,582 4,874

220 x 120 10,0 47,545 9 2567,43 60,57 3575,790 325,072 7,684 1383,475 230,579 4,779

220 x 120 12,0 54,683 8 2624,78 69,66 3888,130 353,466 7,471 1508,416 251,403 4,653

220 x 120 12,5 56,554 8 2714,59 72,04 3979,714 361,792 7,432 1542,534 257,089 4,627

220 x 130 3,0 16,020 12 1153,44 20,41 1380,556 125,505 8,225 618,066 95,087 5,503

220 x 130 3,5 18,600 12 1339,20 23,69 1592,434 144,767 8,198 711,738 109,498 5,481

220 x 130 4,0 21,154 12 1523,09 26,95 1799,232 163,567 8,171 802,833 123,513 5,458

220 x 130 4,5 23,682 12 1705,10 30,17 2000,996 181,909 8,144 891,385 137,136 5,436

220 x 130 5,0 26,185 12 1885,32 33,36 2197,772 199,797 8,117 977,428 150,374 5,413

220 x 130 6,0 31,112 12 2240,06 39,63 2576,544 234,231 8,063 1142,120 175,711 5,368

220 x 130 6,3 32,302 12 2325,74 41,15 2644,880 240,444 8,017 1175,119 180,788 5,344

220 x 130 7,0 35,606 9 1922,72 45,36 2884,660 262,242 7,975 1279,250 196,808 5,311

220 x 130 8,0 40,225 9 2172,15 51,24 3209,258 291,751 7,914 1419,446 218,376 5,263

220 x 130 10,0 49,115 9 2652,21 62,57 3796,457 345,132 7,790 1670,599 257,015 5,167

220 x 130 12,0 56,567 6 2036,41 72,06 4148,002 377,091 7,587 1829,726 281,496 5,039

220 x 130 12,5 58,517 6 2106,61 74,54 4249,141 386,286 7,550 1872,956 288,147 5,013

220 x 140 3,0 16,491 15 1484,19 21,01 1451,194 131,927 8,311 728,609 104,087 5,889

220 x 140 3,5 19,150 15 1723,50 24,39 1674,467 152,224 8,285 839,571 119,939 5,867

220 x 140 4,0 21,782 15 1960,38 27,75 1892,554 172,050 8,259 947,637 135,377 5,844

220 x 140 4,5 24,389 15 2195,01 31,07 2105,502 191,409 8,232 1052,844 150,406 5,821
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220 x 140 5,0 26,970 15 2427,30 34,36 2313,356 210,305 8,206 1155,226 165,032 5,799

220 x 140 6,0 32,054 12 2307,89 40,83 2713,968 246,724 8,153 1351,658 193,094 5,753

220 x 140 6,3 33,292 12 2397,02 42,41 2788,775 253,525 8,109 1391,622 198,803 5,728

220 x 140 7,0 36,705 9 1982,07 46,76 3043,508 276,683 8,068 1516,429 216,633 5,695

220 x 140 8,0 41,481 9 2239,97 52,84 3389,120 308,102 8,009 1685,024 240,718 5,647

220 x 140 10,0 50,685 9 2736,99 64,57 4017,124 365,193 7,888 1989,006 284,144 5,550

220 x 140 12,0 58,451 6 2104,24 74,46 4407,874 400,716 7,694 2187,065 312,438 5,420

220 x 140 12,5 60,479 6 2177,24 77,04 4518,568 410,779 7,658 2240,650 320,093 5,393

220 x 180 4,0 24,294 12 1749,17 30,95 2265,845 205,986 8,557 1669,595 185,511 7,345

220 x 180 4,5 27,215 12 1959,48 34,67 2523,525 229,411 8,532 1858,522 206,502 7,322

220 x 180 5,0 30,110 12 2167,92 38,36 2775,689 252,335 8,507 2043,199 227,022 7,299

220 x 180 6,0 35,822 12 2579,18 45,63 3263,664 296,697 8,457 2399,978 266,664 7,252

220 x 180 6,3 37,248 12 2681,86 47,45 3364,354 305,850 8,420 2475,979 275,109 7,224

220 x 180 7,0 41,101 9 2219,45 52,36 3678,903 334,446 8,382 2705,933 300,659 7,189

220 x 180 8,0 46,505 9 2511,27 59,24 4108,565 373,506 8,328 3019,547 335,505 7,139

220 x 180 10,0 56,965 9 3076,11 72,57 4899,790 445,435 8,217 3595,466 399,496 7,039

220 x 180 12,0 65,987 6 2375,53 84,06 5447,362 495,215 8,050 4000,720 444,524 6,899

220 x 180 12,5 68,329 6 2459,84 87,04 5596,276 508,752 8,018 4109,142 456,571 6,871

250 x 50 3,0 13,665 20 1639,80 17,41 1148,043 91,843 8,121 85,827 34,331 2,220

250 x 50 3,5 15,853 20 1902,36 20,19 1319,954 105,596 8,085 97,549 39,020 2,198

250 x 50 4,0 18,014 20 2161,68 22,95 1486,443 118,915 8,048 108,589 43,436 2,175

250 x 50 4,5 20,150 20 2418,00 25,67 1647,557 131,805 8,012 118,967 47,587 2,153

250 x 50 5,0 22,260 18 2404,08 28,36 1803,343 144,267 7,975 128,704 51,482 2,130

250 x 50 6,0 26,402 16 2534,59 33,63 2099,122 167,930 7,900 146,334 58,534 2,086

250 x 50 6,3 27,357 16 2626,27 34,85 2130,239 170,419 7,818 149,044 59,618 2,068

250 x 50 7,0 30,111 12 2167,99 38,36 2308,010 184,641 7,757 159,039 63,615 2,036

250 x 50 8,0 33,945 12 2444,04 43,24 2542,378 203,390 7,668 171,412 68,565 1,991

250 x 50 10,0 41,265 12 2971,08 52,57 2943,341 235,467 7,483 190,037 76,015 1,901

250 x 100 3,0 16,020 12 1153,44 20,41 1605,633 128,451 8,870 388,817 77,763 4,365

250 x 100 3,5 18,600 12 1339,20 23,69 1851,660 148,133 8,840 446,833 89,367 4,343

250 x 100 4,0 21,154 12 1523,09 26,95 2091,656 167,333 8,810 502,992 100,598 4,320

250 x 100 4,5 23,682 12 1705,10 30,17 2325,673 186,054 8,780 557,321 111,464 4,298

250 x 100 5,0 26,185 12 1885,32 33,36 2553,760 204,301 8,750 609,852 121,970 4,276

250 x 100 6,0 31,112 12 2240,06 39,63 2992,342 239,387 8,689 709,634 141,927 4,231

250 x 100 6,3 32,302 12 2325,74 41,15 3065,835 245,267 8,632 729,634 145,927 4,211

250 x 100 7,0 35,606 9 1922,72 45,36 3341,654 267,332 8,583 791,971 158,394 4,179

250 x 100 8,0 40,225 9 2172,15 51,24 3714,085 297,127 8,514 875,064 175,013 4,132

250 x 100 10,0 49,115 9 2652,21 62,57 4384,174 350,734 8,371 1021,077 204,215 4,040

250 x 100 12,0 56,567 6 2036,41 72,06 4757,136 380,571 8,125 1109,342 221,868 3,924
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250 x 100 12,5 58,517 6 2106,61 74,54 4868,346 389,468 8,081 1133,038 226,608 3,899

250 x 150 4,0 24,294 12 1749,17 30,95 2696,870 215,750 9,335 1234,244 164,566 6,315

250 x 150 4,5 27,215 12 1959,48 34,67 3003,789 240,303 9,308 1372,782 183,038 6,293

250 x 150 5,0 30,110 12 2167,92 38,36 3304,176 264,334 9,281 1507,952 201,060 6,270

250 x 150 6,0 35,822 12 2579,18 45,63 3885,562 310,845 9,228 1768,345 235,779 6,225

250 x 150 6,3 37,248 12 2681,86 47,45 4001,430 320,114 9,183 1824,594 243,279 6,201

250 x 150 7,0 41,101 9 2219,45 52,36 4375,297 350,024 9,141 1991,873 265,583 6,168

250 x 150 8,0 46,505 9 2511,27 59,24 4885,792 390,863 9,081 2219,247 295,900 6,120

250 x 150 10,0 56,965 9 3076,11 72,57 5825,007 466,001 8,959 2634,196 351,226 6,025

250 x 150 12,0 65,987 6 2375,53 84,06 6457,896 516,632 8,765 2925,290 390,039 5,899

250 x 150 12,5 68,329 6 2459,84 87,04 6632,669 530,613 8,729 3002,334 400,311 5,873

250 x 200 4,0 27,434 6 987,62 34,95 3302,083 264,167 9,720 2352,345 235,235 8,204

250 x 200 4,5 30,747 6 1106,89 39,17 3681,906 294,552 9,695 2621,599 262,160 8,181

250 x 200 5,0 34,035 6 1225,26 43,36 4054,593 324,367 9,670 2885,505 288,550 8,158

250 x 200 6,0 40,532 6 1459,15 51,63 4778,782 382,303 9,620 3397,468 339,747 8,112

250 x 200 6,3 42,193 6 1518,95 53,75 4937,026 394,962 9,584 3512,673 351,267 8,084

250 x 200 7,0 46,596 6 1677,46 59,36 5408,940 432,715 9,546 3846,244 384,624 8,050

250 x 200 8,0 52,785 6 1900,26 67,24 6057,498 484,600 9,491 4303,960 430,396 8,000

250 x 200 10,0 64,815 6 2333,34 82,57 7265,841 581,267 9,381 5154,395 515,440 7,901

250 x 200 12,0 75,407 2 904,88 96,06 8158,656 652,692 9,216 5791,981 579,198 7,765

250 x 200 12,5 78,142 2 937,70 99,54 8396,992 671,759 9,184 5959,676 595,968 7,738

260 x 100 3,0 16,491 6 593,68 21,01 1771,305 136,254 9,182 402,935 80,587 4,379

260 x 100 3,5 19,150 6 689,40 24,39 2043,330 157,179 9,152 463,137 92,627 4,357

260 x 100 4,0 21,782 6 784,15 27,75 2308,869 177,605 9,122 521,434 104,287 4,335

260 x 100 4,5 24,389 6 878,00 31,07 2567,973 197,536 9,091 577,857 115,571 4,313

260 x 100 5,0 26,970 6 970,92 34,36 2820,695 216,977 9,061 632,435 126,487 4,290

260 x 100 6,0 32,054 6 1153,94 40,83 3307,199 254,400 9,000 736,178 147,236 4,246

260 x 100 6,3 33,292 6 1198,51 42,41 3390,357 260,797 8,941 757,332 151,466 4,226

260 x 100 7,0 36,705 6 1321,38 46,76 3697,258 284,404 8,892 822,300 164,460 4,194

260 x 100 8,0 41,481 6 1493,32 52,84 4112,398 316,338 8,822 909,005 181,801 4,148

260 x 100 10,0 50,685 6 1824,66 64,57 4861,979 373,998 8,678 1061,743 212,349 4,055

260 x 100 12,0 58,451 6 2104,24 74,46 5290,512 406,962 8,429 1156,094 231,219 3,940

260 x 100 12,5 60,479 6 2177,24 77,04 5417,051 416,696 8,385 1181,215 236,243 3,916

260 x 140 4,0 24,294 12 1749,17 30,95 2833,199 217,938 9,568 1095,648 156,521 5,950

260 x 140 4,5 27,215 12 1959,48 34,67 3155,556 242,735 9,540 1218,147 174,021 5,928

260 x 140 5,0 30,110 12 2167,92 38,36 3471,028 267,002 9,513 1337,559 191,080 5,905

260 x 140 6,0 35,822 12 2579,18 45,63 4081,535 313,964 9,457 1567,274 223,896 5,860

260 x 140 6,3 37,248 12 2681,86 47,45 4201,506 323,193 9,410 1617,022 231,003 5,838

260 x 140 7,0 41,101 9 2219,45 52,36 4593,613 353,355 9,367 1764,304 252,043 5,805
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260 x 140 8,0 46,505 9 2511,27 59,24 5128,803 394,523 9,304 1964,149 280,593 5,758

260 x 140 10,0 56,965 6 2050,74 72,57 6112,646 470,204 9,178 2327,673 332,525 5,664

260 x 140 12,0 65,987 6 2375,53 84,06 6767,760 520,597 8,973 2581,433 368,776 5,542

260 x 140 12,5 68,329 6 2459,84 87,04 6949,760 534,597 8,935 2648,358 378,337 5,516

260 x 180 4,0 26,806 9 1447,52 34,15 3357,530 258,272 9,916 1917,445 213,049 7,493

260 x 180 4,5 30,041 9 1622,21 38,27 3743,139 287,934 9,890 2135,785 237,309 7,471

260 x 180 5,0 33,250 9 1795,50 42,36 4121,362 317,028 9,864 2349,533 261,059 7,448

260 x 180 6,0 39,590 9 2137,86 50,43 4855,871 373,529 9,812 2763,434 307,048 7,402

260 x 180 6,3 41,204 9 2225,02 52,49 5012,656 385,589 9,772 2856,309 317,368 7,377

260 x 180 7,0 45,497 9 2456,84 57,96 5489,967 422,305 9,733 3125,168 347,241 7,343

260 x 180 8,0 51,529 9 2782,57 65,64 6145,208 472,708 9,676 3493,232 388,137 7,295

260 x 180 10,0 63,245 6 2276,82 80,57 7363,313 566,409 9,560 4174,133 463,793 7,198

260 x 180 12,0 73,523 6 2646,83 93,66 8245,008 634,231 9,383 4679,248 519,916 7,068

260 x 180 12,5 76,179 6 2742,44 97,04 8482,468 652,498 9,349 4811,851 534,650 7,042

300 x 50 3,0 16,020 12 1153,44 20,41 1880,444 125,363 9,599 102,417 40,967 2,240

300 x 50 3,5 18,600 12 1339,20 23,69 2166,215 144,414 9,562 116,505 46,602 2,217

300 x 50 4,0 21,154 12 1523,09 26,95 2444,244 162,950 9,524 129,803 51,921 2,195

300 x 50 4,5 23,682 12 1705,10 30,17 2714,587 180,972 9,486 142,334 56,933 2,172

300 x 50 5,0 26,185 12 1885,32 33,36 2977,300 198,487 9,448 154,121 61,648 2,150

300 x 50 6,0 31,112 12 2240,06 39,63 3480,068 232,005 9,371 175,554 70,222 2,105

300 x 50 6,3 32,302 12 2325,74 41,15 3547,998 236,533 9,286 179,330 71,732 2,088

300 x 50 7,0 35,606 12 2563,63 45,36 3857,819 257,188 9,222 191,682 76,673 2,056

300 x 50 8,0 40,225 12 2896,20 51,24 4272,154 284,810 9,131 207,119 82,848 2,010

300 x 50 10,0 49,115 10 2946,90 62,57 5002,699 333,513 8,942 230,870 92,348 1,921

300 x 100 4,0 24,294 14 2040,70 30,95 3320,457 221,364 10,358 595,205 119,041 4,385

300 x 100 4,5 27,215 14 2286,06 34,67 3697,015 246,468 10,327 660,000 132,000 4,363

300 x 100 5,0 30,110 14 2529,24 38,36 4065,217 271,014 10,295 722,769 144,554 4,341

300 x 100 6,0 35,822 12 2579,18 45,63 4776,788 318,453 10,231 842,354 168,471 4,296

300 x 100 6,3 37,248 12 2681,86 47,45 4906,796 327,120 10,169 868,122 173,624 4,277

300 x 100 7,0 41,101 8 1972,85 52,36 5360,462 357,364 10,118 943,615 188,723 4,245

300 x 100 8,0 46,505 8 2232,24 59,24 5977,860 398,524 10,045 1044,771 208,954 4,199

300 x 100 10,0 56,965 8 2734,32 72,57 7106,032 473,735 9,896 1224,410 244,882 4,108

300 x 100 12,0 65,987 6 2375,53 84,06 7808,314 520,554 9,638 1343,102 268,620 3,997

300 x 100 12,5 68,329 6 2459,84 87,04 8009,593 533,973 9,593 1373,923 274,785 3,973

300 x 150 4,0 27,434 10 1646,04 34,95 4196,670 279,778 10,958 1447,457 192,994 6,436

300 x 150 4,5 30,747 10 1844,82 39,17 4679,444 311,963 10,930 1611,023 214,803 6,413

300 x 150 5,0 34,035 10 2042,10 43,36 5153,134 343,542 10,902 1770,869 236,116 6,391

300 x 150 6,0 40,532 10 2431,92 51,63 6073,508 404,901 10,846 2079,565 277,275 6,346

300 x 150 6,3 42,193 10 2531,58 53,75 6265,595 417,706 10,797 2150,035 286,671 6,325

Perfis Ocos Rectangulares

EN 10219 - 1/2



Dimensões Espessura 
(mm)

Massa
Linear
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

Ixx
(cm4)

Wxx
(cm3)

ixx
(cm)

Iyy
(cm4)

Wyy
(cm3)

iyy
(cm)

300 x 150 7,0 46,596 10 2795,76 59,36 6863,106 457,540 10,753 2350,016 313,336 6,292

300 x 150 8,0 52,785 8 2533,68 67,24 7683,567 512,238 10,690 2622,953 349,727 6,246

300 x 150 10,0 64,815 6 2333,34 82,57 9209,366 613,958 10,561 3125,029 416,671 6,152

300 x 150 12,0 75,407 6 2714,65 96,06 10298,074 686,538 10,354 3498,050 466,407 6,035

300 x 150 12,5 78,142 6 2813,11 99,54 10594,228 706,282 10,316 3594,782 479,304 6,009

300 x 200 4,0 30,574 6 1100,66 38,95 5072,884 338,192 11,413 2736,559 273,656 8,382

300 x 200 5,0 37,960 6 1366,56 48,36 6241,050 416,070 11,361 3360,921 336,092 8,337

300 x 200 6,0 45,242 6 1628,71 57,63 7370,228 491,349 11,309 3962,188 396,219 8,291

300 x 200 6,3 47,139 6 1697,00 60,05 7624,393 508,293 11,268 4103,817 410,382 8,267

300 x 200 7,0 52,091 6 1875,28 66,36 8365,749 557,717 11,228 4498,387 449,839 8,233

300 x 200 8,0 59,065 6 2126,34 75,24 9389,274 625,952 11,171 5041,667 504,167 8,186

300 x 200 10,0 72,665 6 2615,94 92,57 11312,699 754,180 11,055 6057,729 605,773 8,090

300 x 200 12,0 84,827 4 2035,85 108,06 12787,834 852,522 10,878 6853,741 685,374 7,964

300 x 200 12,5 87,954 4 2110,90 112,04 13178,864 878,591 10,845 7059,936 705,994 7,938

300 x 220 5,0 39,530 6 1423,08 50,36 6676,217 445,081 11,514 4162,689 378,426 9,092

300 x 220 6,0 47,126 6 1696,54 60,03 7888,916 525,928 11,463 4912,752 446,614 9,046

300 x 220 6,3 49,117 6 1768,21 62,57 8167,913 544,528 11,425 5091,093 462,827 9,020

300 x 220 7,0 54,289 6 1954,40 69,16 8966,806 597,787 11,387 5585,087 507,735 8,987

300 x 220 8,0 61,577 6 2216,77 78,44 10071,556 671,437 11,331 6266,901 569,718 8,938

300 x 220 10,0 75,805 6 2728,98 96,57 12154,032 810,269 11,219 7547,790 686,163 8,841

300 x 220 12,0 88,595 4 2126,28 112,86 13783,738 918,916 11,051 8565,826 778,711 8,712

300 x 220 12,5 91,879 4 2205,10 117,04 14212,718 947,515 11,020 8829,401 802,673 8,685
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CLASSES DO AÇO

Classe
Aço

Características Químicas

Espessuras Nominais < 40mm
% por massa

C 
% 
máx.

Si 
% 
máx.

Mn 
% 
máx.

P 
% 
máx.

S 
% 
máx.

N 
% 
máx.

CEV
% 
máx.

Nb 
% 
máx.

V 
% 
máx.

Al total 
% 
mín.

Ti 
% 
máx.

Ni 
% 
máx.

Mo 
% 
máx.

Cr 
% 
máx.

Cu 
% 
máx.

S235JRH 0,17 - 1,40 0,040 0,040 0,009 0,35 - - - - - - - - 

S275J0H 0,20 - 1,50 0,035 0,035 0,009 0,40 - - - - - - - - 

S275J2H 0,20 - 1,50 0,030 0,030 - 0,40 - - - - - - - - 

S355J0H 0,22 0,55 1,60 0,035 0,035 0,009 0,45 - - - - - - - - 

S355J2H 0,22 0,55 1,60 0,030 0,030 - 0,45 - - - - - - - - 

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 0,12 0,020 0,050 0,30 0,20 - - 

S420MLH 0,16 0,50 1,70 0,030 0,025 0,020 0,43 0,05 0,12 0,020 0,050 0,30 0,20 - - 

S460MH 0,16 0,60 1,70 0,035 0,030 0,025 0,46 0,05 0,12 0,020 0,050 0,30 0,20 - - 

S460MLH 0,16 0,60 1,70 0,030 0,025 0,025 0,46 0,05 0,12 0,020 0,050 0,30 0,20 - - 

S460NH 0,20 0,60 1-1,7 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 1-1,7 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

S600MH

S700MH

Classe
Aço

Características Mecânicas Energia mínima de resistência ao choque KV a)

ReH (MPa)
Espessura
(mm)

Rm (MPa)
Espessura
(mm)

A (%)
Espessura
(mm)

Temperatura de ensaio

< 16mm < 3 > 3
< 40

< 40 - 20°C 0°C 20°C

S235JRH 235 360-510 360-510 24 - - 27

S275J0H 275 430-580 410-560 20 - 27 -

S275J2H 275 430-580 410-560 20 27 - -

S355J0H 355 510-680 470-630 20 - 27 -

S355J2H 355 510-680 470-630 20 27 - -

S355K2H 355 510-680 470-630 20 40 b) - -

Energia mínima de resistência ao choque KV a)

- 50°C - 20°C

S420MH 420 - 500-660 19 - 40 b)

S420MLH 420 - 500-660 19 27 -

S460MH 460 - 530-720 17 - 40 b)

S460MLH 460 - 530-720 17 27 -

S460NH 460 - 540-720 17 - 40 b)

S460NLH 460 - 540-720 17 27 -

S500MH

S600MH

S700MH

 a) As características da resistência à flexão por choque são verificadas apenas quando a opção 1.3 for especificada.

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



CONDIÇÕES DE FORNECIMENTO

ACONDICIONAMENTO

O material é disponibilizado em atados geométricos, cintados com ban-

das de aço, em formato hexagonal, quadrado e/ou retangular. Para faci-

litar o manuseamento (carga/descarga) todos os atados são fornecidos 

com cintas de poliéster adequadas ao peso do atado.

ETIQUETAGEM

Cada atado é fornecido com uma etiqueta fixada por um grampo metá-

lico, garantindo a identificação do produto e consequentemente a ras-

treabilidade do mesmo.

PROTEÇÃO DA SUPERFÍCIE

Durante o fabrico todos os tubos são revestidos por óleo protetivo, de 

alto poder hidrofugante, de forma a proteger a superfície contra a cor-

rosão. Salvo indicação contrária pelo cliente no ato da encomenda/con-

sulta.

CERTIFICADO

Na expedição, todas as encomendas são acompanhadas do respetivo 

certificado de inspeção, segundo a EN 10204, de acordo com a norma 

de produto aplicável.

INDÚSTRIA CONSTRUÇÃO ENERGIA ENGENHARIA
E ARQUITETURA

ÁREAS DE APLICAÇÃO

OPÇÕES DE FORNECIMENTO

GALVANIZAÇÃO POR IMERSÃO

Possibilidade de fornecimento de tubos galvanizados por imersão a 

quente, de acordo com a norma EN 10240 A.1/ A.2 ou com a ISO 1461, 

conferindo maior proteção contra a corrosão.

TOLERÂNCIAS ESPECIAIS

As tolerâncias especiais devem ser solicitadas no ato de consulta/en-

comenda.

SOLDADURA

Possibilidade de remoção do cordão interno de soldadura. 

Possibilidade de definição da posição de cordão de soldadura, de acordo 

com valor objetivo e/ou face do tubo.

APTIDÃO À GALVANIZAÇÃO 

Possibilidade de fornecimento de tubos com características químicas 

que garantam a aptidão à galvanização por imersão a quente.

VALOR EQUIVALENTE DE CARBONO (CEV)

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

menda.

SOLDABILIDADE NOS CANTOS

Possibilidade de fornecimento de tubos que cumpram os requisitos 

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

COMPRIMENTO

Capacidade de fornecimento de tubos com comprimentos específicos, 

solicitados no ato da consulta/encomenda.

OPERAÇÕES DE DEFORMAÇÃO ESPECIFICAS (OU ESPECIAIS) 

Possibilidade de fornecimento de tubos, de acordo com as mais exigen-

tes capacidades de deformação.

EMBALAMENTO

Os atados poderão ser configurados, de acordo com indicações do clien-

te, no ato da consulta/ encomenda. Possibilidade de serem utilizadas 

embalagens com proteção anticorrosiva – VCI.

ENSAIOS LABORATORIAIS  

Possibilidade de serem solicitados ensaios laboratoriais específicos, não 

previstos na norma aplicável (anisotropia, nevoeiro salino, metalografia, 

alongamento à espessura, entre outros).





TUBOS DE PRECISÃO
EN 10305-3/5

Os tubos para aplicações de precisão são utilizados sempre que 

o rigor dimensional e o bom acabamento superficial sejam re-

quisitos preferenciais.

Estes tubos, pela sua fiabilidade e previsibilidade, garantem uma 

variedade de aplicações exigentes, servindo diferentes finalida-

des tais como: a indústria automóvel, indústria de velocípedes 

e ciclomotores, equipamentos agrícolas, mobiliário metálico, 

instalações agropecuárias, construção naval, estruturas metá-

licas, entre outros.
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CARACTERÍSTICAS DIMENSIONAIS

Dimensões exteriores

(D/B/H)

Diâmetro Exterior

6 - 19mm ± 0,12

20 - 30mm ± 0,15

32 - 42,4mm ± 0,20

44 - 51mm ± 0,25

55 - 63,5mm ± 0,30

70 - 76mm ± 0,35

80 - 90mm ± 0,40

100 - 101,6mm ± 0,50

108 - 120mm ± 0,60

127 - 139,7mm ± 0,80

> 159mm ± 1,00

Comprimento Lado

H B tolerância

15mm 15mm ± 0,20

20mm 10 - 20mm ± 0,20

25mm 15 -25mm ± 0,25

30mm 10 - 30mm ± 0,25

34mm 20mm ± 0,25

35mm 20 - 35mm ± 0,25

40mm 20 - 40mm ± 0,30

45mm 45mm ± 0,30

50mm 20 - 50mm ± 0,30

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

Espessura da parede

(T)

1,5mm < T < 3,5mm: ± 10% de E

T >3,5mm: ± 0,35mm

T< 1,5mm: +/-0,15

Ovalização

As tolerâncias de diâmetro 

incluem a ovalização.

Concavidade / Convexidade

Estão incluidas nas tolerâncias 

sobre B e H.

Esquadria dos lados

Medido com a diferença entre 90° 

e 0, não devendo exceder ±1°.

90°

Torção

Máx:

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

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

Forma dos cantos

C1

C2

Espessura Canto exterior C1 e C2

T < 2,5mm < 1,5 T

2,5mm < T < 4mm < 2,2 T



Rectitude

Ø > 15mm Lados < 30mm

e < 0,002 L e < 0,0025 L

L = 1000mm Lados > 30mm

< 3mm e < 0,0015 L

Massa linear

Fórmula de cálculo:

M = 0,785 A (kg/m)

M é a massa por unidade de comprimento

A é a area de secção transversal

Comprimento L (mm) Tolerância (mm)

L < 500 a acordar

500 < L < 2000 +3      0

2000 < L < 5000 +5      0

5000 < L < 8000 +10     0

L > 8000 a acordar

Comprimento exato

(L)

TABELA DIMENSIONAL

Ø Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

Z - Módulo de 
Resistência 
Elástico
(cm3)

i - Raio
de Giração
(cm)

10 0,60 0,139 469 391 0,177 0,0196 0,039 0,333

10 0,80 0,182 469 512 0,231 0,0246 0,049 0,326

10 1,00 0,222 469 625 0,283 0,0290 0,058 0,320

10 1,25 0,27 469 760 0,344 0,0336 0,067 0,313

10 1,50 0,314 469 884 0,401 0,0373 0,075 0,305

12 0,60 0,169 547 555 0,215 0,0350 0,058 0,404

12 0,80 0,221 547 725 0,281 0,0444 0,074 0,397

12 1,00 0,271 547 889 0,346 0,0527 0,088 0,391

12 1,25 0,331 547 1 086 0,422 0,0618 0,103 0,383

12 1,50 0,388 547 1 273 0,495 0,0696 0,116 0,375

12,7 0,60 0,179 547 587 0,228 0,0418 0,066 0,428

12,7 0,80 0,235 547 771 0,299 0,0532 0,084 0,422

12,7 1,00 0,289 547 948 0,368 0,0634 0,100 0,415

12,7 1,25 0,353 547 1 159 0,450 0,0746 0,117 0,407

12,7 1,50 0,414 547 1 359 0,528 0,0842 0,133 0,400

13 0,60 0,183 547 601 0,234 0,0450 0,069 0,439

13 0,80 0,241 547 791 0,307 0,0573 0,088 0,432

13 1,00 0,296 547 971 0,377 0,0683 0,105 0,426

13 1,25 0,362 547 1 188 0,461 0,0805 0,124 0,418

13 1,50 0,425 547 1 395 0,542 0,0911 0,140 0,410

14 0,60 0,198 469 557 0,253 0,0568 0,081 0,474

14 0,80 0,26 469 732 0,332 0,0725 0,104 0,468

Tubos Circulares

EN 10305 - 3



Ø Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

Z - Módulo de 
Resistência 
Elástico
(cm3)

i - Raio
de Giração
(cm)

14 1,00 0,321 469 903 0,408 0,0868 0,124 0,461

14 1,25 0,393 469 1 106 0,501 0,1027 0,147 0,453

14 1,50 0,462 469 1 300 0,589 0,1167 0,167 0,445

14 2,00 0,592 469 1 666 0,754 0,1395 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 1 193 0,540 0,1287 0,172 0,488

15 1,50 0,499 469 1 404 0,636 0,1467 0,196 0,480

15 2,00 0,641 469 1 804 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 0,3 469 844 0,382 0,1106 0,138 0,538

16 1,00 0,37 469 1 041 0,471 0,1331 0,166 0,532

16 1,25 0,455 469 1 280 0,579 0,1587 0,198 0,523

16 1,50 0,536 469 1 508 0,683 0,1815 0,227 0,515

16 2,00 0,691 469 1 944 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

17,2 1,25 0,492 397 1 172 0,626 0,2004 0,233 0,566

17,2 1,50 0,581 397 1 384 0,740 0,2300 0,267 0,558

17,2 2,00 0,75 397 1 787 0,955 0,2806 0,326 0,542

18 0,60 0,257 397 612 0,328 0,1243 0,138 0,616

18 0,80 0,339 397 807 0,432 0,1602 0,178 0,609

18 1,00 0,419 397 998 0,534 0,1936 0,215 0,602

18 1,25 0,516 397 1 229 0,658 0,2320 0,258 0,594

18 1,50 0,61 397 1 453 0,778 0,2668 0,296 0,586

18 2,00 0,789 397 1 879 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 1,25 0,547 331 1 086 0,697 0,2759 0,290 0,629

19 1,50 0,647 331 1 285 0,825 0,3180 0,335 0,621

19 2,00 0,838 331 1 664 1,068 0,3912 0,412 0,605

20 0,60 0,287 331 570 0,366 0,1722 0,172 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 1 148 0,736 0,3250 0,325 0,664

20 1,50 0,684 331 1 358 0,872 0,3754 0,375 0,656

Tubos Circulares

EN 10305 - 3



Ø Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

Z - Módulo de 
Resistência 
Elástico
(cm3)

i - Raio
de Giração
(cm)

20 2,00 0,888 331 1 764 1,131 0,4637 0,464 0,640

21 0,60 0,302 331 600 0,385 0,2002 0,191 0,722

21 0,80 0,399 331 792 0,508 0,2593 0,247 0,715

21 1,00 0,493 331 979 0,628 0,3149 0,300 0,708

21 1,25 0,609 331 1 209 0,776 0,3797 0,362 0,700

21 1,50 0,721 331 1 432 0,919 0,4394 0,418 0,691

21 2,00 0,937 331 1 861 1,194 0,5447 0,519 0,675

21 2,60 1,18 331 2 343 1,503 0,6487 0,618 0,657

22 0,60 0,317 331 630 0,403 0,2311 0,210 0,757

22 0,80 0,418 331 830 0,533 0,2998 0,273 0,750

22 1,00 0,518 331 1 029 0,660 0,3645 0,331 0,743

22 1,25 0,64 331 1 271 0,815 0,4401 0,400 0,735

22 1,50 0,758 331 1 505 0,966 0,5102 0,464 0,727

22 2,00 0,986 331 1 958 1,257 0,6346 0,577 0,711

22 2,50 1,202 331 2 387 1,532 0,7399 0,673 0,695

25 0,60 0,361 271 587 0,460 0,3425 0,274 0,863

25 0,80 0,477 271 776 0,608 0,4457 0,357 0,856

25 1,00 0,592 271 963 0,754 0,5438 0,435 0,849

25 1,25 0,732 271 1 190 0,933 0,6594 0,528 0,841

25 1,50 0,869 271 1 413 1,107 0,7676 0,614 0,833

25 2,00 1,134 271 1 844 1,445 0,9628 0,770 0,816

25 2,30 1,288 271 2 094 1,640 1,0673 0,854 0,807

25 2,60 1,436 271 2 335 1,830 1,1630 0,930 0,797

25 3,00 1,628 271 2 647 2,073 1,2778 1,022 0,785

25,4 0,80 0,485 271 789 0,618 0,4682 0,369 0,870

25,4 1,00 0,602 271 979 0,767 0,5714 0,450 0,863

25,4 1,25 0,744 271 1 210 0,948 0,6932 0,546 0,855

25,4 1,50 0,884 271 1 437 1,126 0,8073 0,636 0,847

25,4 2,00 1,154 271 1 876 1,470 1,0137 0,798 0,830

25,4 2,30 1,31 169 1 328 1,669 1,1244 0,885 0,821

25,4 2,60 1,462 169 1 482 1,862 1,2259 0,965 0,811

25,4 3,00 1,657 169 1 680 2,111 1,3479 1,061 0,799

26 0,60 0,376 271 611 0,479 0,3863 0,297 0,898

26 0,80 0,497 271 808 0,633 0,5033 0,387 0,891

26 1,00 0,617 271 1 003 0,785 0,6146 0,473 0,885

26 1,25 0,763 271 1 241 0,972 0,7461 0,574 0,876

26 1,50 0,906 271 1 473 1,155 0,8695 0,669 0,868

26 2,00 1,184 271 1 925 1,508 1,0933 0,841 0,851

26 2,30 1,344 169 1 363 1,712 1,2137 0,934 0,842

Tubos Circulares

EN 10305 - 3



Ø Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

Z - Módulo de 
Resistência 
Elástico
(cm3)

i - Raio
de Giração
(cm)

26 2,60 1,5 169 1 521 1,911 1,3244 1,019 0,832

26 3,00 1,702 169 1 726 2,168 1,4578 1,121 0,820

26,9 2,60 1,558 169 1 580 1,985 1,4818 1,102 0,864

27 0,80 0,517 271 841 0,658 0,5655 0,419 0,927

27 1,00 0,641 271 1 042 0,817 0,6912 0,512 0,920

27 1,25 0,794 271 1 291 1,011 0,8401 0,622 0,911

27 1,50 0,943 271 1 533 1,202 0,9801 0,726 0,903

27 2,00 1,233 271 2 005 1,571 1,2350 0,915 0,887

27 2,60 1,565 169 1 587 1,993 1,5001 1,111 0,868

27 3,00 1,776 169 1 801 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 1 083 0,848 0,7740 0,553 0,955

28 1,25 0,825 271 1 341 1,050 0,9416 0,673 0,947

28 1,50 0,98 271 1 593 1,249 1,0997 0,786 0,938

28 2,00 1,282 217 1 669 1,634 1,3886 0,992 0,922

28 2,60 1,629 169 1 652 2,075 1,6907 1,208 0,903

28 3,00 1,85 169 1 876 2,356 1,8673 1,334 0,890

29,1 1,00 0,693 217 902 0,883 0,8724 0,600 0,994

29,1 1,25 0,859 217 1 118 1,094 1,0625 0,730 0,986

29,1 1,50 1,021 217 1 329 1,301 1,2421 0,854 0,977

29,1 2,00 1,337 217 1 741 1,703 1,5717 1,080 0,961

29,1 2,60 1,699 169 1 723 2,165 1,9184 1,318 0,941

29,1 3,00 1,931 169 1 958 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 0,911 0,9589 0,639 1,026

30 1,25 0,886 217 1 154 1,129 1,1687 0,779 1,017

30 1,50 1,054 217 1 372 1,343 1,3674 0,912 1,009

30 2,00 1,381 217 1 798 1,759 1,7329 1,155 0,992

30 2,60 1,757 217 2 288 2,238 2,1192 1,413 0,973

30 3,00 1,998 217 2 601 2,545 2,3475 1,565 0,960

31,8 1,50 1,121 217 1 460 1,428 1,6426 1,033 1,073

31,8 2,00 1,47 217 1 914 1,872 2,0878 1,313 1,056

31,8 2,60 1,872 217 2 437 2,385 2,5622 1,611 1,036

31,8 3,00 2,131 217 2 775 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 1,1711 0,732 1,097

32 1,25 0,948 217 1 234 1,208 1,4296 0,894 1,088

32 1,50 1,128 217 1 469 1,437 1,6753 1,047 1,080

32 2,00 1,48 217 1 927 1,885 2,1300 1,331 1,063

Tubos Circulares

EN 10305 - 3



Ø Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

Z - Módulo de 
Resistência 
Elástico
(cm3)

i - Raio
de Giração
(cm)

32 2,60 1,885 127 1 436 2,401 2,6149 1,634 1,044

32 3,00 2,146 127 1 635 2,733 2,9040 1,815 1,031

33,7 0,80 0,649 127 495 0,827 1,1194 0,664 1,164

33,7 1,00 0,806 127 614 1,027 1,3744 0,816 1,157

33,7 1,25 1 127 762 1,274 1,6798 0,997 1,148

33,7 1,50 1,191 127 908 1,517 1,9709 1,170 1,140

33,7 2,00 1,564 127 1 192 1,992 2,5118 1,491 1,123

33,7 2,60 1,994 127 1 519 2,540 3,0927 1,835 1,103

33,7 3,00 2,271 127 1 731 2,893 3,4413 2,042 1,091

33,7 4,00 2,93 91 1 600 3,732 4,1898 2,487 1,060

35 0,80 0,675 169 684 0,860 1,2574 0,719 1,209

35 1,00 0,838 169 850 1,068 1,5448 0,883 1,203

35 1,25 1,04 169 1 055 1,325 1,8897 1,080 1,194

35 1,50 1,239 169 1 256 1,579 2,2190 1,268 1,186

35 2,00 1,628 169 1 651 2,073 2,8329 1,619 1,169

35 3,00 2,368 127 1 804 3,016 3,8943 2,225 1,136

35 4,00 3,058 127 2 330 3,896 4,7575 2,719 1,105

38 0,80 0,734 127 559 0,935 1,6180 0,852 1,316

38 1,00 0,912 127 695 1,162 1,9906 1,048 1,309

38 1,25 1,133 127 863 1,443 2,4392 1,284 1,300

38 1,50 1,35 127 1 029 1,720 2,8692 1,510 1,292

38 2,00 1,776 127 1 353 2,262 3,6757 1,935 1,275

38 3,00 2,589 127 1 973 3,299 5,0882 2,678 1,242

38 4,00 3,354 91 1 831 4,273 6,2593 3,294 1,210

40 1,00 0,962 127 733 1,225 2,3310 1,165 1,379

40 1,25 1,195 127 911 1,522 2,8591 1,430 1,371

40 1,50 1,424 127 1 085 1,814 3,3666 1,683 1,362

40 2,00 1,874 127 1 428 2,388 4,3216 2,161 1,345

40 3,00 2,737 127 2 086 3,487 6,0066 3,003 1,312

40 4,00 3,551 91 1 939 4,524 7,4192 3,710 1,281

41 1,00 0,986 127 751 1,257 2,5148 1,227 1,415

41 1,25 1,225 127 933 1,561 3,0861 1,505 1,406

41 1,50 1,461 127 1 113 1,861 3,6355 1,773 1,398

41 2,00 1,924 127 1 466 2,450 4,6712 2,279 1,381

41 3,00 2,811 91 1 535 3,581 6,5047 3,173 1,348

41 4,00 3,65 91 1 993 4,650 8,0495 3,927 1,316

41,5 1,00 0,999 127 761 1,272 2,6103 1,258 1,432

41,5 1,25 1,241 127 946 1,581 3,2040 1,544 1,424

41,5 1,50 1,48 127 1 128 1,885 3,7752 1,819 1,415

Tubos Circulares
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Ø Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

Z - Módulo de 
Resistência 
Elástico
(cm3)

i - Raio
de Giração
(cm)

41,5 2,00 1,948 127 1 484 2,482 4,8528 2,339 1,398

41,5 3,00 2,848 91 1 555 3,629 6,7638 3,260 1,365

41,5 4,00 3,699 91 2 020 4,712 8,3777 4,037 1,333

42 1,00 1,011 127 770 1,288 2,7081 1,290 1,450

42 1,25 1,256 127 957 1,600 3,3248 1,583 1,441

42 1,50 1,498 127 1 141 1,909 3,9184 1,866 1,433

42 2,00 1,973 127 1 503 2,513 5,0391 2,400 1,416

42 3,00 2,885 127 2 198 3,676 7,0297 3,347 1,383

42 4,00 3,749 127 2 857 4,775 8,7148 4,150 1,351

42,4 2,00 1,993 127 1 519 2,538 5,1915 2,449 1,430

42,4 3,00 2,915 127 2 221 3,713 7,2474 3,419 1,397

42,4 4,00 3,788 127 2 886 4,825 8,9908 4,241 1,365

44,5 2,00 2,096 91 1 144 2,670 6,0425 2,716 1,504

44,5 3,00 3,07 91 1 676 3,911 8,4643 3,804 1,471

44,5 4,00 3,995 91 2 181 5,089 10,5366 4,736 1,439

45 1,00 1,085 91 592 1,382 3,3469 1,488 1,556

45 1,25 1,349 91 737 1,718 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 1 158 2,702 6,2580 2,781 1,522

45 3,00 3,107 91 1 696 3,958 8,7728 3,899 1,489

45 4,00 4,044 91 2 208 5,152 10,9291 4,857 1,456

48 1,00 1,159 91 633 1,477 4,0790 1,700 1,662

48 1,25 1,441 91 787 1,836 5,0191 2,091 1,653

48 1,50 1,72 91 939 2,191 5,9287 2,470 1,645

48 2,00 2,269 91 1 239 2,890 7,6592 3,191 1,628

48 3,00 3,329 91 1 818 4,241 10,7831 4,493 1,595

48 4,00 4,34 61 1 588 5,529 13,4913 5,621 1,562

48,3 2,00 2,284 91 1 247 2,909 7,8098 3,234 1,638

48,3 3,00 3,351 91 1 830 4,269 10,9996 4,555 1,605

48,3 4,00 4,37 61 1 599 5,567 13,7676 5,701 1,573

50 1,00 1,208 91 660 1,539 4,6220 1,849 1,733

50 1,25 1,503 91 821 1,914 5,6909 2,276 1,724

50 1,50 1,794 91 980 2,286 6,7265 2,691 1,716

50 2,00 2,368 91 1 293 3,016 8,7010 3,480 1,699

50 3,00 3,477 91 1 898 4,430 12,2812 4,912 1,665

50 4,00 4,538 61 1 661 5,781 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 1,50 1,824 91 996 2,323 7,0647 2,781 1,744

Tubos Circulares

EN 10305 - 3



Ø Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

Z - Módulo de 
Resistência 
Elástico
(cm3)

i - Raio
de Giração
(cm)

50,8 2,00 2,407 91 1 314 3,066 9,1428 3,600 1,727

50,8 3,00 3,536 91 1 931 4,505 12,9173 5,086 1,693

50,8 4,00 4,617 61 1 690 5,881 16,2188 6,385 1,661

51 2,00 2,417 91 1 320 3,079 9,2555 3,630 1,734

51 3,00 3,551 91 1 939 4,524 13,0797 5,129 1,700

51 4,00 4,636 91 2 531 5,906 16,4266 6,442 1,668

55 1,25 1,657 61 606 2,111 7,6268 2,773 1,901

55 1,50 1,979 61 724 2,521 9,0272 3,283 1,892

55 2,00 2,614 61 957 3,330 11,7094 4,258 1,875

55 3,00 3,847 61 1 408 4,901 16,6201 6,044 1,842

55 4,00 5,031 61 1 841 6,409 20,9649 7,624 1,809

57 1,25 1,719 61 629 2,189 8,5099 2,986 1,972

57 1,50 2,053 61 751 2,615 10,0774 3,536 1,963

57 2,00 2,713 61 993 3,456 13,0843 4,591 1,946

57 3,00 3,995 61 1 462 5,089 18,6080 6,529 1,912

57 4,00 5,228 61 1 913 6,660 23,5187 8,252 1,879

60,3 1,25 1,82 61 666 2,319 10,1117 3,354 2,088

60,3 1,50 2,175 61 796 2,771 11,9830 3,974 2,080

60,3 2,00 2,876 61 1 053 3,663 15,5814 5,168 2,062

60,3 3,00 4,239 61 1 551 5,400 22,2246 7,371 2,029

60,3 4,00 5,554 61 2 033 7,075 28,1729 9,344 1,996

63,5 1,25 1,919 61 702 2,445 11,8458 3,731 2,201

63,5 1,50 2,294 61 840 2,922 14,0469 4,424 2,193

63,5 2,00 3,033 61 1 110 3,864 18,2883 5,760 2,176

63,5 3,00 4,476 61 1 638 5,702 26,1525 8,237 2,142

63,5 4,00 5,869 61 2 148 7,477 33,2376 10,469 2,108

65 1,25 1,965 37 436 2,503 12,7226 3,915 2,254

65 1,50 2,349 37 521 2,992 15,0909 4,643 2,246

65 2,00 3,107 37 690 3,958 19,6584 6,049 2,229

65 3,00 4,587 37 1 018 5,843 28,1431 8,659 2,195

65 4,00 6,017 37 1 336 7,665 35,8074 11,018 2,161

70 1,25 2,119 37 470 2,700 15,9563 4,559 2,431

70 1,50 2,534 37 563 3,228 18,9422 5,412 2,422

70 2,00 3,354 37 745 4,273 24,7168 7,062 2,405

70 3,00 4,957 37 1 100 6,315 35,5038 10,144 2,371

70 4,00 6,511 37 1 445 8,294 45,3256 12,950 2,338

75 1,50 2,719 37 604 3,464 23,3988 6,240 2,599

75 2,00 3,601 37 799 4,587 30,5763 8,154 2,582

75 3,00 5,327 37 1 183 6,786 44,0486 11,746 2,548

Tubos Circulares
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Ø Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

Z - Módulo de 
Resistência 
Elástico
(cm3)

i - Raio
de Giração
(cm)

75 4,00 7,004 37 1 555 8,922 56,3990 15,040 2,514

76,1 1,50 2,76 37 613 3,515 24,4649 6,430 2,638

76,1 2,00 3,655 37 811 4,656 31,9787 8,404 2,621

76,1 3,00 5,408 37 1 201 6,890 46,0961 12,115 2,587

76,1 4,00 7,112 37 1 579 9,060 59,0555 15,520 2,553

80 1,50 2,904 37 645 3,699 28,5048 7,126 2,776

80 2,00 3,847 37 854 4,901 37,2957 9,324 2,759

80 3,00 5,697 37 1 265 7,257 53,8657 13,466 2,724

80 4,00 7,497 37 1 664 9,550 69,1452 17,286 2,691

82,5 1,50 2,996 37 665 3,817 31,3152 7,592 2,864

82,5 2,00 3,971 37 882 5,058 40,9964 9,939 2,847

82,5 3,00 5,882 37 1 306 7,493 59,2790 14,371 2,813

82,5 4,00 7,744 37 1 719 9,865 76,1825 18,468 2,779

83 2,00 3,995 37 887 5,089 41,7647 10,064 2,865

83 3,00 5,919 37 1 314 7,540 60,4034 14,555 2,830

83 4,00 7,793 37 1 730 9,927 77,6449 18,710 2,797

88,9 1,50 3,233 37 718 4,119 39,3381 8,850 3,091

88,9 2,00 4,286 37 951 5,460 51,5679 11,601 3,073

88,9 3,00 6,355 37 1 411 8,096 74,7636 16,820 3,039

88,9 4,00 8,375 37 1 859 10,669 96,3398 21,674 3,005

95 1,50 3,459 37 768 4,406 48,1612 10,139 3,306

95 2,00 4,587 37 1 018 5,843 63,2033 13,306 3,289

95 3,00 6,807 37 1 511 8,671 91,8346 19,334 3,254

95 4,00 8,977 37 1 993 11,435 118,5994 24,968 3,220

100 1,50 3,644 19 415 4,642 56,3068 11,261 3,483

100 2,00 4,834 19 551 6,158 73,9518 14,790 3,466

100 3,00 7,176 19 818 9,142 107,6246 21,525 3,431

100 4,00 9,47 19 1 080 12,064 139,2153 27,843 3,397

101,6 1,50 3,703 19 422 4,717 59,0950 11,633 3,539

101,6 2,00 4,913 19 560 6,258 77,6324 15,282 3,522

101,6 3,00 7,295 19 832 9,293 113,0352 22,251 3,488

101,6 4,00 9,628 19 1 098 12,265 146,2845 28,796 3,454

108 2,00 5,228 19 596 6,660 93,5755 17,329 3,748

108 3,00 7,768 19 886 9,896 136,4908 25,276 3,714

108 4,00 10,259 19 1 170 13,069 176,9546 32,769 3,680

114,3 2,00 5,539 19 631 7,056 111,2671 19,469 3,971

114,3 3,00 8,234 19 939 10,490 162,5482 28,442 3,936

114,3 4,00 10,881 19 1 240 13,861 211,0655 36,932 3,902

120 2,00 5,82 19 663 7,414 129,0805 21,513 4,173
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Ø Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

Z - Módulo de 
Resistência 
Elástico
(cm3)

i - Raio
de Giração
(cm)

120 3,00 8,656 19 987 11,027 188,8096 31,468 4,138

120 4,00 11,443 19 1 305 14,577 245,4765 40,913 4,104

125 2,00 6,067 19 692 7,728 146,1908 23,391 4,349

125 3,00 9,026 19 1 029 11,498 214,0539 34,249 4,315

125 4,00 11,936 19 1 361 15,205 278,5803 44,573 4,280

127 2,00 6,165 19 703 7,854 153,4373 24,163 4,420

127 3,00 9,174 19 1 046 11,687 224,7503 35,394 4,385

127 4,00 12,133 19 1 383 15,457 292,6134 46,081 4,351

Tubos Circulares
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Dimensões Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

Z - Módulo de 
Resistência 
Elástico
(cm3)

i - Raio
de Giração
(cm)

10 1,00 0,281 400 674 0,360 0,049 0,098 0,370

10 1,25 0,341 400 818 0,438 0,057 0,114 0,361

10 1,50 0,397 400 953 0,510 0,063 0,127 0,352

12 1,00 0,344 360 743 0,440 0,089 0,149 0,451

12 1,25 0,419 360 905 0,538 0,105 0,175 0,442

12 1,50 0,491 360 1 061 0,630 0,118 0,197 0,433

14 1,00 0,407 360 879 0,520 0,147 0,210 0,532

14 1,25 0,498 360 1 076 0,638 0,174 0,249 0,523

14 1,50 0,585 360 1 264 0,750 0,198 0,283 0,514

15 1,00 0,438 360 946 0,560 0,184 0,245 0,573

15 1,25 0,537 360 1 160 0,688 0,218 0,291 0,564

15 1,50 0,632 360 1 365 0,810 0,249 0,332 0,555

15 2,00 0,81 360 1 750 1,040 0,300 0,400 0,537

16 1,00 0,469 360 1 013 0,600 0,226 0,283 0,614

16 1,25 0,576 360 1 244 0,738 0,269 0,337 0,604

16 1,50 0,679 360 1 467 0,870 0,308 0,385 0,595

16 2,00 0,872 360 1 884 1,120 0,373 0,467 0,577

18 1,00 0,532 289 922 0,680 0,329 0,365 0,695

18 1,25 0,655 289 1 136 0,838 0,394 0,438 0,686

18 1,50 0,773 289 1 340 0,990 0,453 0,503 0,676

18 2,00 0,998 289 1 731 1,280 0,555 0,616 0,658



Dimensões Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

Z - Módulo de 
Resistência 
Elástico
(cm3)

i - Raio
de Giração
(cm)

19 1,00 0,564 225 761 0,720 0,390 0,411 0,736

19 1,25 0,694 225 937 0,888 0,468 0,493 0,726

19 1,50 0,82 225 1 107 1,050 0,540 0,568 0,717

19 2,00 1,061 225 1 432 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 1,50 0,868 225 1 172 1,110 0,637 0,637 0,758

20 2,00 1,124 225 1 517 1,440 0,787 0,787 0,739

22 1,00 0,658 196 774 0,840 0,619 0,563 0,858

22 1,25 0,812 196 955 1,038 0,747 0,679 0,849

22 1,50 0,962 196 1 131 1,230 0,866 0,787 0,839

22 2,00 1,249 196 1 469 1,600 1,077 0,979 0,821

25 1,00 0,752 196 884 0,960 0,923 0,739 0,981

25 1,25 0,93 196 1 094 1,188 1,119 0,896 0,971

25 1,50 1,103 196 1 297 1,410 1,303 1,042 0,961

25 2,00 1,438 196 1 691 1,840 1,635 1,308 0,943

25 3,00 1,921 169 1 948 2,640 2,169 1,735 0,906

30 1,00 0,909 169 922 1,160 1,628 1,085 1,185

30 1,25 1,126 169 1 142 1,438 1,984 1,323 1,175

30 1,50 1,339 169 1 358 1,710 2,321 1,548 1,165

30 2,00 1,752 169 1 777 2,240 2,942 1,961 1,146

30 3,00 2,392 121 1 737 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 1,50 1,574 121 1 143 2,010 3,767 2,153 1,369

35 2,00 2,066 121 1 500 2,640 4,809 2,748 1,350

35 3,00 2,863 121 2 079 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 1 102 1,938 4,854 2,427 1,583

40 1,50 1,81 121 1 314 2,310 5,715 2,858 1,573

40 2,00 2,38 121 1 728 3,040 7,337 3,668 1,553

40 3,00 3,334 121 2 420 4,440 10,197 5,099 1,515

45 1,25 1,715 100 1 029 2,188 6,984 3,104 1,787

45 1,50 2,045 100 1 227 2,610 8,241 3,663 1,777

45 2,00 2,694 100 1 616 3,440 10,624 4,722 1,757

45 3,00 3,805 100 2 283 5,040 14,893 6,619 1,719

50 1,25 1,911 81 929 2,438 9,661 3,864 1,991

50 1,50 2,281 81 1 109 2,910 11,419 4,568 1,981

Tubos Quadrados
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Dimensões Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

Z - Módulo de 
Resistência 
Elástico
(cm3)

i - Raio
de Giração
(cm)

50 2,00 3,008 81 1 462 3,840 14,771 5,908 1,961

50 3,00 4,276 81 2 078 5,640 20,849 8,340 1,923

60 1,25 2,303 64 884 2,938 16,906 5,635 2,399

60 1,50 2,752 64 1 057 3,510 20,033 6,678 2,389

60 2,00 3,636 64 1 396 4,640 26,046 8,682 2,369

60 3,00 5,218 64 2 004 6,840 37,141 12,380 2,330

70 1,50 3,223 49 948 4,110 32,157 9,188 2,797

70 2,00 4,264 49 1 254 5,440 41,961 11,989 2,777

70 3,00 6,16 49 1 811 8,040 60,273 17,221 2,738

80 1,50 3,694 36 798 4,710 48,391 12,098 3,205

80 2,00 4,892 36 1 057 6,240 63,315 15,829 3,185

80 3,00 7,102 36 1 534 9,240 91,445 22,861 3,146

90 2,00 5,52 36 1 192 7,040 90,910 20,202 3,594

90 3,00 8,044 36 1 738 10,440 131,857 29,302 3,554

100 2,00 6,148 25 922 7,840 125,545 25,109 4,002

100 3,00 8,986 25 1 348 11,640 182,709 36,542 3,962

Tubos Quadrados
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Dimensões Espessura 
(mm)

Massa
Linear
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

Ixx
(cm4)

Wxx
(cm3)

ixx
(cm)

Iyy
(cm4)

Wyy
(cm3)

iyy
(cm)

15 x 10 1,00 0,359 352 758 0,460 0,135 0,180 0,541 0,070 0,139 0,389

15 x 10 1,25 0,439 352 927 0,563 0,159 0,212 0,532 0,081 0,162 0,380

15 x 10 1,50 0,514 352 1 086 0,660 0,180 0,241 0,523 0,091 0,181 0,371

20 x 10 1,00 0,438 300 788 0,560 0,278 0,278 0,704 0,090 0,180 0,401

20 x 10 1,25 0,537 300 967 0,688 0,332 0,332 0,695 0,105 0,210 0,391

20 x 10 1,50 0,632 300 1 138 0,810 0,380 0,380 0,685 0,118 0,236 0,382

20 x 10 2,00 0,810 300 1 458 1,040 0,462 0,462 0,666 0,138 0,276 0,364

20 x 15 0,80 0,418 234 587 0,534 0,304 0,304 0,755 0,194 0,258 0,602

20 x 15 1,00 0,516 234 724 0,660 0,368 0,368 0,747 0,233 0,311 0,594

20 x 15 1,25 0,635 234 892 0,813 0,442 0,442 0,737 0,278 0,370 0,585

20 x 15 1,50 0,750 234 1 053 0,960 0,509 0,509 0,728 0,318 0,424 0,575

20 x 15 2,00 0,967 234 1 358 1,240 0,625 0,625 0,710 0,385 0,513 0,557

25 x 10 0,80 0,418 250 627 0,534 0,405 0,324 0,871 0,093 0,186 0,417

25 x 10 1,00 0,516 250 774 0,660 0,491 0,393 0,862 0,110 0,220 0,409

Tubos Rectangulares
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Dimensões Espessura 
(mm)

Massa
Linear
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

Ixx
(cm4)

Wxx
(cm3)

ixx
(cm)

Iyy
(cm4)

Wyy
(cm3)

iyy
(cm)

25 x 10 1,25 0,635 250 953 0,813 0,590 0,472 0,852 0,129 0,258 0,399

25 x 10 1,50 0,750 250 1 125 0,960 0,681 0,545 0,842 0,145 0,291 0,389

25 x 10 2,00 0,967 250 1 451 1,240 0,839 0,671 0,823 0,171 0,341 0,371

25 x 13 1,00 0,564 209 707 0,720 0,577 0,462 0,896 0,203 0,312 0,530

25 x 13 1,25 0,694 209 870 0,888 0,696 0,557 0,886 0,241 0,370 0,521

25 x 13 1,50 0,820 209 1 028 1,050 0,805 0,644 0,876 0,274 0,422 0,511

25 x 13 2,00 1,061 209 1 330 1,360 0,998 0,799 0,857 0,330 0,508 0,493

25 x 15 0,80 0,481 209 603 0,614 0,522 0,418 0,922 0,234 0,312 0,617

25 x 15 1,00 0,595 209 746 0,760 0,635 0,508 0,914 0,282 0,376 0,609

25 x 15 1,25 0,733 209 919 0,938 0,767 0,613 0,904 0,337 0,449 0,599

25 x 15 1,50 0,868 209 1 088 1,110 0,888 0,711 0,895 0,386 0,515 0,590

25 x 15 2,00 1,124 209 1 409 1,440 1,104 0,883 0,876 0,470 0,627 0,571

25 x 20 1,00 0,673 200 808 0,860 0,779 0,623 0,952 0,549 0,549 0,799

25 x 20 1,25 0,831 200 997 1,063 0,943 0,754 0,942 0,662 0,662 0,789

25 x 20 1,50 0,985 200 1 182 1,260 1,096 0,877 0,933 0,766 0,766 0,780

25 x 20 2,00 1,281 200 1 537 1,640 1,369 1,095 0,914 0,950 0,950 0,761

30 x 10 0,80 0,481 225 649 0,614 0,647 0,431 1,026 0,110 0,219 0,423

30 x 10 1,00 0,595 225 803 0,760 0,787 0,524 1,017 0,131 0,261 0,414

30 x 10 1,25 0,733 225 990 0,938 0,950 0,633 1,007 0,153 0,307 0,404

30 x 10 1,50 0,868 225 1 172 1,110 1,102 0,735 0,996 0,173 0,346 0,395

30 x 10 2,00 1,124 225 1 517 1,440 1,371 0,914 0,976 0,203 0,406 0,376

30 x 15 1,00 0,673 200 808 0,860 0,997 0,665 1,077 0,331 0,441 0,620

30 x 15 1,25 0,831 200 997 1,063 1,209 0,806 1,067 0,396 0,528 0,611

30 x 15 1,50 0,985 200 1 182 1,260 1,407 0,938 1,057 0,455 0,607 0,601

30 x 15 2,00 1,281 200 1 537 1,640 1,764 1,176 1,037 0,555 0,740 0,582

30 x 20 0,80 0,607 180 656 0,774 0,988 0,658 1,129 0,526 0,526 0,824

30 x 20 1,00 0,752 180 812 0,960 1,207 0,805 1,121 0,639 0,639 0,816

30 x 20 1,25 0,930 180 1 004 1,188 1,467 0,978 1,112 0,772 0,772 0,806

30 x 20 1,50 1,103 180 1 191 1,410 1,712 1,141 1,102 0,895 0,895 0,797

30 x 20 2,00 1,438 180 1 553 1,840 2,157 1,438 1,083 1,113 1,113 0,778

30 x 20 3,00 1,921 180 2 075 2,640 2,887 1,925 1,046 1,451 1,451 0,741

30 x 25 1,00 0,830 168 837 1,060 1,418 0,945 1,156 1,067 0,854 1,003

30 x 25 1,25 1,028 168 1 036 1,313 1,726 1,150 1,147 1,296 1,037 0,994

30 x 25 1,50 1,221 168 1 231 1,560 2,016 1,344 1,137 1,510 1,208 0,984

30 x 25 2,00 1,595 168 1 608 2,040 2,549 1,699 1,118 1,900 1,520 0,965

32 x 13 1,00 0,673 200 808 0,860 1,075 0,672 1,118 0,253 0,389 0,543

32 x 13 1,25 0,831 200 997 1,063 1,304 0,815 1,108 0,301 0,464 0,533

32 x 13 1,50 0,985 200 1 182 1,260 1,517 0,948 1,097 0,344 0,530 0,523

32 x 13 2,00 1,281 200 1 537 1,640 1,903 1,190 1,077 0,416 0,640 0,504
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35 x 10 1,00 0,673 203 820 0,860 1,177 0,673 1,170 0,151 0,302 0,419

35 x 10 1,25 0,831 203 1 012 1,063 1,427 0,816 1,159 0,177 0,355 0,409

35 x 10 1,50 0,985 203 1 200 1,260 1,661 0,949 1,148 0,200 0,400 0,399

35 x 10 2,00 1,281 203 1 560 1,640 2,083 1,190 1,127 0,236 0,472 0,379

35 x 15 1,00 0,752 207 934 0,960 1,466 0,838 1,236 0,380 0,507 0,629

35 x 15 1,25 0,930 207 1 155 1,188 1,784 1,019 1,226 0,455 0,607 0,619

35 x 15 1,50 1,103 207 1 370 1,410 2,083 1,190 1,215 0,524 0,698 0,609

35 x 15 2,00 1,438 207 1 786 1,840 2,629 1,502 1,195 0,641 0,854 0,590

35 x 20 0,80 0,670 160 643 0,854 1,433 0,819 1,295 0,599 0,599 0,838

35 x 20 1,00 0,830 160 797 1,060 1,755 1,003 1,287 0,730 0,730 0,830

35 x 20 1,25 1,028 160 987 1,313 2,140 1,223 1,277 0,882 0,882 0,820

35 x 20 1,50 1,221 160 1 172 1,560 2,504 1,431 1,267 1,023 1,023 0,810

35 x 20 2,00 1,595 160 1 531 2,040 3,174 1,814 1,247 1,275 1,275 0,791

35 x 25 1,00 0,909 168 916 1,160 2,044 1,168 1,328 1,211 0,969 1,022

35 x 25 1,25 1,126 168 1 135 1,438 2,496 1,426 1,318 1,472 1,178 1,012

35 x 25 1,50 1,339 168 1 350 1,710 2,925 1,671 1,308 1,718 1,374 1,002

35 x 25 2,00 1,752 168 1 766 2,240 3,719 2,125 1,288 2,165 1,732 0,983

35 x 25 3,00 2,392 168 2 411 3,240 5,071 2,898 1,251 2,900 2,320 0,946

40 x 10 1,00 0,752 196 884 0,960 1,675 0,838 1,321 0,171 0,342 0,422

40 x 10 1,25 0,930 196 1 094 1,188 2,037 1,019 1,310 0,201 0,403 0,412

40 x 10 1,50 1,103 196 1 297 1,410 2,379 1,189 1,299 0,228 0,455 0,402

40 x 10 2,00 1,438 196 1 691 1,840 3,001 1,500 1,277 0,269 0,537 0,382

40 x 15 1,00 0,830 176 876 1,060 2,056 1,028 1,393 0,429 0,572 0,636

40 x 15 1,25 1,028 176 1 086 1,313 2,507 1,253 1,382 0,515 0,686 0,626

40 x 15 1,50 1,221 176 1 289 1,560 2,935 1,467 1,372 0,592 0,790 0,616

40 x 15 2,00 1,595 176 1 684 2,040 3,723 1,862 1,351 0,726 0,968 0,596

40 x 20 1,00 0,909 162 884 1,160 2,436 1,218 1,449 0,820 0,820 0,841

40 x 20 1,25 1,126 162 1 094 1,438 2,976 1,488 1,439 0,992 0,992 0,831

40 x 20 1,50 1,339 162 1 302 1,710 3,491 1,745 1,429 1,152 1,152 0,821

40 x 20 2,00 1,752 162 1 703 2,240 4,446 2,223 1,409 1,438 1,438 0,801

40 x 20 3,00 2,392 72 1 033 3,240 6,081 3,041 1,370 1,889 1,889 0,764

40 x 25 1,00 0,987 135 799 1,260 2,816 1,408 1,495 1,355 1,084 1,037

40 x 25 1,25 1,224 135 991 1,563 3,446 1,723 1,485 1,649 1,319 1,027

40 x 25 1,50 1,456 135 1 179 1,860 4,047 2,023 1,475 1,925 1,540 1,017

40 x 25 2,00 1,909 135 1 546 2,440 5,169 2,584 1,455 2,430 1,944 0,998

40 x 25 3,00 2,627 135 2 128 3,540 7,110 3,555 1,417 3,265 2,612 0,960

40 x 27 1,00 1,019 130 795 1,300 2,968 1,484 1,511 1,613 1,195 1,114

40 x 27 1,25 1,263 130 985 1,613 3,633 1,817 1,501 1,965 1,456 1,104

40 x 27 1,50 1,503 130 1 172 1,920 4,269 2,135 1,491 2,299 1,703 1,094
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40 x 27 2,00 1,971 130 1 537 2,520 5,458 2,729 1,472 2,911 2,156 1,075

40 x 27 3,00 2,721 130 2 122 3,660 7,522 3,761 1,434 3,937 2,916 1,037

40 x 30 1,00 1,066 130 831 1,360 3,197 1,598 1,533 2,049 1,366 1,227

40 x 30 1,25 1,322 130 1 031 1,688 3,915 1,958 1,523 2,501 1,667 1,217

40 x 30 1,50 1,574 130 1 228 2,010 4,603 2,302 1,513 2,931 1,954 1,208

40 x 30 2,00 2,066 130 1 611 2,640 5,891 2,946 1,494 3,727 2,485 1,188

40 x 30 3,00 2,863 130 2 233 3,840 8,139 4,070 1,456 5,083 3,389 1,151

45 x 15 1,00 0,909 147 802 1,160 2,777 1,234 1,547 0,478 0,638 0,642

45 x 15 1,25 1,126 147 993 1,438 3,394 1,509 1,537 0,574 0,765 0,632

45 x 15 1,50 1,339 147 1 181 1,710 3,982 1,770 1,526 0,661 0,881 0,622

45 x 15 2,00 1,752 147 1 545 2,240 5,073 2,255 1,505 0,811 1,081 0,602

45 x 20 1,00 0,987 144 853 1,260 3,261 1,450 1,609 0,910 0,910 0,850

45 x 20 1,25 1,224 144 1 058 1,563 3,993 1,774 1,599 1,102 1,102 0,840

45 x 20 1,50 1,456 144 1 258 1,860 4,692 2,085 1,588 1,280 1,280 0,830

45 x 20 2,00 1,909 144 1 649 2,440 5,998 2,666 1,568 1,601 1,601 0,810

45 x 20 3,00 2,627 144 2 270 3,540 8,267 3,674 1,528 2,108 2,108 0,772

45 x 25 1,00 1,066 144 921 1,360 3,746 1,665 1,660 1,500 1,200 1,050

45 x 25 1,25 1,322 144 1 142 1,688 4,591 2,040 1,649 1,825 1,460 1,040

45 x 25 1,50 1,574 144 1 360 2,010 5,402 2,401 1,639 2,133 1,706 1,030

45 x 25 2,00 2,066 144 1 785 2,640 6,923 3,077 1,619 2,695 2,156 1,010

45 x 25 3,00 2,863 144 2 474 3,840 9,592 4,263 1,580 3,630 2,904 0,972

50 x 10 1,00 0,909 144 785 1,160 3,044 1,218 1,620 0,212 0,424 0,427

50 x 10 1,25 1,126 144 973 1,438 3,718 1,487 1,608 0,250 0,499 0,417

50 x 10 1,50 1,339 144 1 157 1,710 4,360 1,744 1,597 0,282 0,565 0,406

50 x 10 2,00 1,752 144 1 514 2,240 5,550 2,220 1,574 0,334 0,668 0,386

50 x 15 1,00 0,987 132 782 1,260 3,644 1,458 1,701 0,527 0,703 0,647

50 x 15 1,25 1,224 132 969 1,563 4,461 1,785 1,690 0,633 0,844 0,637

50 x 15 1,50 1,456 132 1 153 1,860 5,243 2,097 1,679 0,729 0,973 0,626

50 x 15 2,00 1,909 132 1 512 2,440 6,703 2,681 1,657 0,896 1,195 0,606

50 x 20 1,00 1,066 126 806 1,360 4,245 1,698 1,767 1,001 1,001 0,858

50 x 20 1,25 1,322 126 999 1,688 5,204 2,082 1,756 1,212 1,212 0,847

50 x 20 1,50 1,574 126 1 190 2,010 6,125 2,450 1,746 1,409 1,409 0,837

50 x 20 2,00 2,066 126 1 562 2,640 7,855 3,142 1,725 1,763 1,763 0,817

50 x 20 3,00 2,863 126 2 164 3,840 10,895 4,358 1,684 2,327 2,327 0,778

50 x 25 1,00 1,144 128 879 1,460 4,845 1,938 1,822 1,644 1,315 1,061

50 x 25 1,25 1,420 128 1 091 1,813 5,947 2,379 1,811 2,002 1,601 1,051

50 x 25 1,50 1,692 128 1 299 2,160 7,007 2,803 1,801 2,340 1,872 1,041

50 x 25 2,00 2,223 128 1 707 2,840 9,008 3,603 1,781 2,960 2,368 1,021

50 x 25 3,00 3,098 128 2 379 4,140 12,554 5,022 1,741 3,995 3,196 0,982
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50 x 27 1,00 1,176 128 903 1,500 5,085 2,034 1,841 1,951 1,445 1,141

50 x 27 1,25 1,459 128 1 121 1,863 6,244 2,498 1,831 2,380 1,763 1,130

50 x 27 1,50 1,739 128 1 336 2,220 7,360 2,944 1,821 2,787 2,064 1,120

50 x 27 2,00 2,285 128 1 755 2,920 9,469 3,788 1,801 3,537 2,620 1,101

50 x 27 3,00 3,192 128 2 451 4,260 13,218 5,287 1,761 4,806 3,560 1,062

50 x 30 1,00 1,223 120 881 1,560 5,445 2,178 1,868 2,469 1,646 1,258

50 x 30 1,25 1,518 120 1 093 1,938 6,690 2,676 1,858 3,018 2,012 1,248

50 x 30 1,50 1,810 120 1 303 2,310 7,890 3,156 1,848 3,541 2,361 1,238

50 x 30 2,00 2,380 120 1 714 3,040 10,161 4,064 1,828 4,513 3,008 1,218

50 x 30 3,00 3,334 120 2 400 4,440 14,213 5,685 1,789 6,181 4,121 1,180

50 x 30 4,00 4,252 120 3 061 5,760 17,667 7,067 1,751 7,523 5,015 1,143

50 x 35 1,25 1,616 108 1 047 2,063 7,433 2,973 1,898 4,276 2,444 1,440

50 x 35 1,50 1,927 108 1 249 2,460 8,772 3,509 1,888 5,030 2,875 1,430

50 x 35 2,00 2,537 108 1 644 3,240 11,313 4,525 1,869 6,445 3,683 1,410

50 x 35 3,00 3,569 108 2 313 4,740 15,872 6,349 1,830 8,922 5,098 1,372

50 x 40 1,25 1,715 99 1 019 2,188 8,175 3,270 1,933 5,793 2,896 1,627

50 x 40 1,50 2,045 99 1 215 2,610 9,655 3,862 1,923 6,828 3,414 1,617

50 x 40 2,00 2,694 99 1 600 3,440 12,466 4,986 1,904 8,782 4,391 1,598

50 x 40 3,00 3,805 99 2 260 5,040 17,531 7,012 1,865 12,255 6,128 1,559

50 x 40 4,00 4,880 99 2 899 6,560 21,910 8,764 1,828 15,198 7,599 1,522

55 x 35 1,25 1,715 96 988 2,188 9,336 3,395 2,066 4,632 2,647 1,455

55 x 35 1,50 2,045 96 1 178 2,610 11,031 4,011 2,056 5,452 3,115 1,445

55 x 35 2,00 2,694 96 1 552 3,440 14,258 5,185 2,036 6,990 3,994 1,425

55 x 35 3,00 3,805 96 2 192 5,040 20,094 7,307 1,997 9,692 5,538 1,387

55 x 35 4,00 4,880 96 2 811 6,560 25,166 9,151 1,959 11,942 6,824 1,349

55 x 45 1,25 1,911 99 1 135 2,438 11,142 4,051 2,138 8,181 3,636 1,832

55 x 45 1,50 2,281 99 1 355 2,910 13,178 4,792 2,128 9,661 4,294 1,822

55 x 45 2,00 3,008 99 1 787 3,840 17,068 6,207 2,108 12,474 5,544 1,802

55 x 45 3,00 4,276 99 2 540 5,640 24,155 8,784 2,069 17,544 7,797 1,764

55 x 45 4,00 5,508 99 3 272 7,360 30,379 11,047 2,032 21,927 9,745 1,726

60 x 10 1,00 1,066 100 640 1,360 4,993 1,664 1,916 0,253 0,505 0,431

60 x 10 1,25 1,322 100 793 1,688 6,118 2,039 1,904 0,298 0,596 0,420

60 x 10 1,50 1,574 100 944 2,010 7,197 2,399 1,892 0,337 0,674 0,410

60 x 10 2,00 2,066 100 1 240 2,640 9,219 3,073 1,869 0,399 0,798 0,389

60 x 15 1,00 1,144 100 686 1,460 5,863 1,954 2,004 0,626 0,834 0,655

60 x 15 1,25 1,420 100 852 1,813 7,197 2,399 1,993 0,752 1,002 0,644

60 x 15 1,50 1,692 100 1 015 2,160 8,481 2,827 1,981 0,867 1,156 0,633

60 x 15 2,00 2,223 100 1 334 2,840 10,902 3,634 1,959 1,066 1,422 0,613

60 x 15 3,00 3,098 100 1 859 4,140 15,190 5,063 1,915 1,359 1,813 0,573
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60 x 20 1,00 1,223 108 793 1,560 6,733 2,244 2,078 1,181 1,181 0,870

60 x 20 1,25 1,518 108 984 1,938 8,276 2,759 2,067 1,432 1,432 0,860

60 x 20 1,50 1,810 108 1 173 2,310 9,764 3,255 2,056 1,666 1,666 0,849

60 x 20 2,00 2,380 108 1 542 3,040 12,585 4,195 2,035 2,089 2,089 0,829

60 x 20 3,00 3,334 108 2 160 4,440 17,629 5,876 1,993 2,765 2,765 0,789

60 x 20 4,00 4,252 108 2 755 5,760 21,939 7,313 1,952 3,251 3,251 0,751

60 x 25 1,25 1,616 105 1 018 2,063 9,354 3,118 2,130 2,354 1,884 1,068

60 x 25 1,50 1,927 105 1 214 2,460 11,048 3,683 2,119 2,755 2,204 1,058

60 x 25 2,00 2,537 105 1 598 3,240 14,267 4,756 2,098 3,491 2,793 1,038

60 x 25 3,00 3,569 105 2 248 4,740 20,068 6,689 2,058 4,726 3,781 0,999

60 x 30 1,25 1,715 98 1 008 2,188 10,433 3,478 2,184 3,535 2,357 1,271

60 x 30 1,50 2,045 98 1 202 2,610 12,332 4,111 2,174 4,151 2,767 1,261

60 x 30 2,00 2,694 98 1 584 3,440 15,950 5,317 2,153 5,298 3,532 1,241

60 x 30 3,00 3,805 98 2 237 5,040 22,507 7,502 2,113 7,279 4,853 1,202

60 x 30 4,00 4,880 98 2 869 6,560 28,222 9,407 2,074 8,886 5,924 1,164

60 x 40 1,25 1,911 88 1 009 2,438 12,591 4,197 2,273 6,731 3,366 1,662

60 x 40 1,50 2,281 88 1 204 2,910 14,899 4,966 2,263 7,940 3,970 1,652

60 x 40 2,00 3,008 88 1 588 3,840 19,315 6,438 2,243 10,227 5,114 1,632

60 x 40 3,00 4,276 88 2 258 5,640 27,385 9,128 2,204 14,313 7,157 1,593

60 x 40 4,00 5,508 88 2 908 7,360 34,505 11,502 2,165 17,801 8,900 1,555

60 x 50 1,25 2,107 72 910 2,688 14,748 4,916 2,343 11,147 4,459 2,037

60 x 50 1,50 2,516 72 1 087 3,210 17,466 5,822 2,333 13,184 5,274 2,027

60 x 50 2,00 3,322 72 1 435 4,240 22,681 7,560 2,313 17,077 6,831 2,007

60 x 50 3,00 4,747 72 2 051 6,240 32,263 10,754 2,274 24,167 9,667 1,968

60 x 50 4,00 6,136 42 1 546 8,160 40,787 13,596 2,236 30,395 12,158 1,930

70 x 20 1,25 1,715 95 978 2,188 12,316 3,519 2,373 1,652 1,652 0,869

70 x 20 1,50 2,045 95 1 166 2,610 14,559 4,160 2,362 1,924 1,924 0,858

70 x 20 2,00 2,694 95 1 536 3,440 18,834 5,381 2,340 2,414 2,414 0,838

70 x 20 3,00 3,805 95 2 169 5,040 26,583 7,595 2,297 3,203 3,203 0,797

70 x 30 1,25 1,911 84 963 2,438 15,271 4,363 2,503 4,052 2,701 1,289

70 x 30 1,50 2,281 84 1 150 2,910 18,078 5,165 2,492 4,760 3,174 1,279

70 x 30 2,00 3,008 84 1 516 3,840 23,459 6,703 2,472 6,083 4,055 1,259

70 x 40 1,50 2,516 72 1 087 3,210 21,598 6,171 2,594 9,052 4,526 1,679

70 x 40 2,00 3,322 72 1 435 4,240 28,085 8,024 2,574 11,673 5,836 1,659

70 x 40 3,00 4,747 72 2 051 6,240 40,059 11,445 2,534 16,371 8,186 1,620

70 x 40 4,00 6,136 72 2 651 8,160 50,779 14,508 2,495 20,403 10,202 1,581

70 x 50 1,50 2,752 63 1 040 3,510 25,118 7,177 2,675 14,949 5,980 2,064

70 x 50 2,00 3,636 63 1 374 4,640 32,710 9,346 2,655 19,382 7,753 2,044

70 x 50 3,00 5,218 63 1 972 6,840 46,797 13,371 2,616 27,485 10,994 2,005
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70 x 50 4,00 6,764 50 2 029 8,960 59,502 17,001 2,577 34,638 13,855 1,966

70 x 60 1,50 2,987 50 896 3,810 28,638 8,182 2,742 22,601 7,534 2,436

70 x 60 2,00 3,950 50 1 185 5,040 37,335 10,667 2,722 29,411 9,804 2,416

70 x 60 3,00 5,689 50 1 707 7,440 53,535 15,296 2,682 42,019 14,006 2,376

70 x 60 4,00 7,392 40 1 774 9,760 68,225 19,493 2,644 53,353 17,784 2,338

80 x 20 1,25 1,911 68 780 2,438 17,450 4,363 2,676 1,872 1,872 0,876

80 x 20 1,50 2,281 68 931 2,910 20,658 5,164 2,664 2,181 2,181 0,866

80 x 20 2,00 3,008 68 1 227 3,840 26,803 6,701 2,642 2,739 2,739 0,845

80 x 20 3,00 4,276 68 1 745 5,640 38,057 9,514 2,598 3,641 3,641 0,803

80 x 20 4,00 5,508 68 2 247 7,360 48,009 12,002 2,554 4,297 4,297 0,764

80 x 30 1,25 2,107 70 885 2,688 21,326 5,332 2,817 4,569 3,046 1,304

80 x 30 1,50 2,516 70 1 057 3,210 25,280 6,320 2,806 5,370 3,580 1,293

80 x 30 2,00 3,322 70 1 395 4,240 32,889 8,222 2,785 6,869 4,579 1,273

80 x 30 3,00 4,747 70 1 994 6,240 46,955 11,739 2,743 9,475 6,317 1,232

80 x 30 4,00 6,136 50 1 841 8,160 59,571 14,893 2,702 11,611 7,741 1,193

80 x 40 1,50 2,752 72 1 189 3,510 29,902 7,476 2,919 10,164 5,082 1,702

80 x 40 2,00 3,636 72 1 571 4,640 38,974 9,743 2,898 13,118 6,559 1,681

80 x 40 3,00 5,218 72 2 254 6,840 55,853 13,963 2,858 18,429 9,215 1,641

80 x 40 4,00 6,764 50 2 029 8,960 71,134 17,783 2,818 23,006 11,503 1,602

80 x 50 1,50 2,987 60 1 075 3,810 34,525 8,631 3,010 16,714 6,685 2,094

80 x 50 2,00 3,950 60 1 422 5,040 45,059 11,265 2,990 21,687 8,675 2,074

80 x 50 3,00 5,689 60 2 048 7,440 64,751 16,188 2,950 30,803 12,321 2,035

80 x 50 4,00 7,392 60 2 661 9,760 82,697 20,674 2,911 38,881 15,552 1,996

80 x 60 1,50 3,223 42 812 4,110 39,147 9,787 3,086 25,168 8,389 2,475

80 x 60 2,00 4,264 42 1 075 5,440 51,145 12,786 3,066 32,777 10,926 2,455

80 x 60 3,00 6,160 42 1 552 8,040 73,649 18,412 3,027 46,897 15,632 2,415

80 x 60 4,00 8,020 42 2 021 10,560 94,259 23,565 2,988 59,635 19,878 2,376

90 x 40 1,50 2,987 50 896 3,810 39,962 8,880 3,239 11,277 5,638 1,720

90 x 40 2,00 3,950 50 1 185 5,040 52,183 11,596 3,218 14,563 7,282 1,700

90 x 40 3,00 5,689 50 1 707 7,440 75,067 16,682 3,176 20,487 10,244 1,659

90 x 40 4,00 7,392 50 2 218 9,760 95,969 21,326 3,136 25,609 12,804 1,620

90 x 50 1,50 3,223 45 870 4,110 45,836 10,186 3,340 18,478 7,391 2,120

90 x 50 2,00 4,264 45 1 151 5,440 59,929 13,317 3,319 23,993 9,597 2,100

90 x 50 3,00 6,160 45 1 663 8,040 86,425 19,206 3,279 34,121 13,648 2,060

90 x 50 4,00 8,020 40 1 925 10,560 110,771 24,616 3,239 43,123 17,249 2,021

95 x 25 1,50 2,752 60 991 3,510 35,860 7,550 3,196 4,206 3,365 1,095

95 x 25 2,00 3,636 60 1 309 4,640 46,745 9,841 3,174 5,347 4,277 1,073

95 x 25 3,00 5,218 60 1 878 6,840 67,000 14,105 3,130 7,283 5,826 1,032

95 x 25 4,00 6,764 48 1 948 8,960 85,332 17,965 3,086 8,808 7,046 0,991

Tubos Rectangulares

EN 10305 - 5



Dimensões Espessura 
(mm)

Massa
Linear
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

Ixx
(cm4)

Wxx
(cm3)

ixx
(cm)

Iyy
(cm4)

Wyy
(cm3)

iyy
(cm)

100 x 20 1,50 2,752 80 1 321 3,510 37,371 7,474 3,263 2,695 2,695 0,876

100 x 20 2,00 3,636 80 1 745 4,640 48,702 9,740 3,240 3,390 3,390 0,855

100 x 20 3,00 5,218 60 1 878 6,840 69,765 13,953 3,194 4,517 4,517 0,813

100 x 30 1,50 2,987 50 896 3,810 44,649 8,930 3,423 6,590 4,393 1,315

100 x 30 2,00 3,950 50 1 185 5,040 58,307 11,661 3,401 8,439 5,626 1,294

100 x 30 3,00 5,689 50 1 707 7,440 83,883 16,777 3,358 11,671 7,781 1,252

100 x 30 4,00 7,392 30 1 331 9,760 107,241 21,448 3,315 14,337 9,558 1,212

100 x 40 1,50 3,223 55 1 064 4,110 51,926 10,385 3,554 12,389 6,194 1,736

100 x 40 2,00 4,264 55 1 407 5,440 67,913 13,583 3,533 16,009 8,004 1,715

100 x 40 3,00 6,160 55 2 033 8,040 98,001 19,600 3,491 22,545 11,273 1,675

100 x 40 4,00 8,020 40 1 925 10,560 125,683 25,137 3,450 28,211 14,106 1,634

100 x 50 1,50 3,458 50 1 037 4,410 59,203 11,841 3,664 20,243 8,097 2,142

100 x 50 2,00 4,578 50 1 373 5,840 77,518 15,504 3,643 26,298 10,519 2,122

100 x 50 3,00 6,631 50 1 989 8,640 112,119 22,424 3,602 37,439 14,976 2,082

100 x 50 4,00 8,648 36 1 868 11,360 144,126 28,825 3,562 47,366 18,946 2,042

100 x 60 1,50 3,694 35 776 4,710 66,480 13,296 3,757 30,302 10,101 2,536

100 x 60 2,00 4,892 35 1 027 6,240 87,123 17,425 3,737 39,507 13,169 2,516

100 x 60 3,00 7,102 35 1 491 9,240 126,237 25,247 3,696 56,653 18,884 2,476

100 x 60 4,00 9,276 35 1 948 12,160 162,569 32,514 3,656 72,201 24,067 2,437

100 x 70 2,00 5,206 30 937 6,640 96,729 19,346 3,817 55,837 15,953 2,900

100 x 70 3,00 7,573 30 1 363 9,840 140,355 28,071 3,777 80,487 22,996 2,860

100 x 70 4,00 9,904 30 1 783 12,960 181,011 36,202 3,737 103,115 29,461 2,821

100 x 80 2,00 5,520 30 994 7,040 106,334 21,267 3,886 75,486 18,871 3,275

100 x 80 3,00 8,044 30 1 448 10,440 154,473 30,895 3,847 109,241 27,310 3,235

100 x 80 4,00 10,532 30 1 896 13,760 199,454 39,891 3,807 140,510 35,127 3,196

105 x 55 1,50 3,694 35 776 4,710 70,721 13,471 3,875 26,061 9,477 2,352

105 x 55 2,00 4,892 35 1 027 6,240 92,700 17,657 3,854 33,930 12,338 2,332

105 x 55 3,00 7,102 35 1 491 9,240 134,373 25,595 3,813 48,518 17,643 2,291

105 x 55 4,00 9,276 35 1 948 12,160 173,115 32,974 3,773 61,655 22,420 2,252

120 x 40 1,50 3,694 48 1 064 4,710 82,169 13,695 4,177 14,613 7,307 1,761

120 x 40 2,00 4,892 48 1 409 6,240 107,731 17,955 4,155 18,899 9,450 1,740

120 x 40 3,00 7,102 30 1 278 9,240 156,229 26,038 4,112 26,661 13,331 1,699

120 x 40 4,00 9,276 30 1 670 12,160 201,353 33,559 4,069 33,417 16,708 1,658

120 x 50 2,00 5,206 32 1 000 6,640 121,657 20,276 4,280 30,909 12,363 2,158

120 x 50 3,00 7,573 32 1 454 9,840 176,767 29,461 4,238 44,075 17,630 2,116

120 x 50 4,00 9,904 32 1 902 12,960 228,275 38,046 4,197 55,851 22,340 2,076

120 x 60 2,00 5,520 32 1 060 7,040 135,582 22,597 4,388 46,238 15,413 2,563

120 x 60 3,00 8,044 32 1 544 10,440 197,305 32,884 4,347 66,409 22,136 2,522

120 x 60 4,00 10,532 32 2 022 13,760 255,198 42,533 4,307 84,766 28,255 2,482

Tubos Rectangulares

EN 10305 - 5



CLASSES DO AÇO

Classe
Aço

Características Químicas Características Mecânicas

Espessuras nominais     
% por massa

+CR1 +CR2

C 
% 
máx.

Si 
% 
máx.

Mn 
% 
máx.

P 
% 
máx.

S 
% 
máx.

Al total 
% 
mín.

Rm 
(MPa) 
mín.

A 
% 
mín.

Rm 
(MPa) 
mín.

ReH 
(MPa) 
mín.

A 
% 
mín.

E155 0,11
0,35 0,70 0,025 0,025 0,015

290 15 - - -

E190 0,10 - - 270 190 26

E195 0,15
0,35 0,70 0,025 0,025 0,015

330 8 - - -

E220 0,14 - - 310 220 23

E235 0,17
0,35 1,20 0,025 0,025 0,015

390 7 - - -

E260 0,16 - - 340 260 21

E275 0,21
0,35 1,40 0,025 0,025 0,015

440 6 - - -

E320 0,20 - - 410 320 19

E355 0,22
0,55 1,60 0,025 0,025 0,020

540 5 - - -

E370 0,21 - - 450 370 15

E420 0,16
0,55 1,70 0,025 0,025 0,020

- - 490 420 12

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 aço disponíveis nos seguintes estados de superfície:

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

Classe
Aço

Características Químicas (% máx.) Características Mecânicas

Espessuras nominais
% por massa

ReL    (MPa)
Espessura
(mm)

Rm

Espessura 
(mm)

L0 = 80mm
Espessura
(mm)

L0 = 5,65 √S0

Espessura
(mm)

C 
% 
máx.

Mn 
% 
máx.

P 
% 
máx.

S 
% 
máx.

1 ≤  
≤ 2

2 ≤  
≤ 11

máx. 
MPa

1 < 1,5 1,5 < 2 2 < 3 3 ≤ 11

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

Classes de aço disponíveis no seguinte estado de superfície:

Laminado a Quente (Bruto Laminagem/ Decapado)



Classe
Aço

Características Químicas Características Mecânicas

Espessuras nominais < 16mm   
% por massa

ReH mín.
Espessura
(mm)

Rm

Espessura
(mm)

L0 = 80mm
Espessura
(mm)

L0 = 5,65
Espessura
(mm)

C 
% 
máx.

Si 
% 
máx.

Mn 
% 
máx.

P 
% 
máx.

S 
% 
máx.

N 
% 
máx.

Cu 
% 
máx.

CEV 
% 
máx.

≤ 16 < 3 ≥ 3 
≤ 100

≤ 1 > 1  
≤ 1,5

> 1,5 
≤ 2

> 2 
≤ 2,5

> 2,5 
≤ 3

> 3 
≤ 40

S235JR 0,19 - 1,50 0,045 0,045 0,014 0,60 0,35 235 360 a 510 360 a 510 17 18 19 20 21 26

S275JR 0,24 - 1,60 0,045 0,045 0,014 0,60 0,40 275 430 a 580 410 a 560 15 16 17 18 19 23

S355JR 0,27 0,60 1,70 0,045 0,045 0,014 0,60 0,45 355 510 a 680 470 a 630 14 15 16 17 18 22

Classes de aço disponíveis no seguinte estado de superfície:

Laminado a Quente (Bruto Laminagem/ Decapado)

Classes de aço disponíveis no seguinte estado de superfície:

Galvanizado

Classe
Aço

Acabamento Características Químicas Características Mecânicas

Espessuras nominais
% por massa

Simbolos 
Revestimento

Re

(MPa)
Rm

(MPa)
A80 
min.
%

C 
% 
máx.

Si 
% 
máx.

Mn 
% 
máx.

P 
% 
máx.

S 
% 
máx.

Ti  
% 
máx. a)

Altotal 
% 
mín.

Nb 
% 
máx.

DX51D +Z;+ZF;+ZA;+ZM;+AZ;+AS 0,18 0,50 1,20 0,12 0,045 0,30 - - +Z;+ZF;+ZA;+ZM;+AZ;+AS - 270-500 22

DX52D +Z;+ZF;+ZA;+ZM;+AZ;+AS 0,12 0,50 0,60 0,10 0,045 0,30 - - +Z;+ZF;+ZA;+ZM;+AZ;+AS 140-300 270-420 26

DX53D +Z;+ZF;+ZA;+ZM;+AZ;+AS 0,12 0,50 0,60 0,10 0,045 0,30 - - +Z;+ZF;+ZA;+ZM;+AZ;+AS 140-260 270-380 30

Rp 0,2 
min.

Rm 
min.

A80 
min.

S220GD +Z;+ZF;+ZA;+ZM;+AZ; 0,20 0,60 1,70 0,10 0,045 - - - +Z;+ZF;+ZA;+ZM;+AZ; 220 300 20

S250GD +Z;+ZF;+ZA;+ZM;+AZ;+AS 0,20 0,60 1,70 0,10 0,045 - - - +Z;+ZF;+ZA;+ZM;+AZ;+AS 250 330 19

S280GD +Z;+ZF;+ZA;+ZM;+AZ;+AS 0,20 0,60 1,70 0,10 0,045 - - - +Z;+ZF;+ZA;+ZM;+AZ;+AS 280 360 18

S320GD +Z;+ZF;+ZA;+ZM;+AZ;+AS 0,20 0,60 1,70 0,10 0,045 - - - +Z;+ZF;+ZA;+ZM;+AZ;+AS 320 390 17

S350GD +Z;+ZF;+ZA;+ZM;+AZ;+AS 0,20 0,60 1,70 0,10 0,045 - - - +Z;+ZF;+ZA;+ZM;+AZ;+AS 350 420 16

Rp 0,2 Rm

A80 
min.

HX260LAD +Z;+ZF;+ZA;+ZM;+AZ;+AS 0,11 0,50 1,00 0,03 0,025 0,15 0,015 0,09 260-330 350-430 26

HX300LAD +Z;+ZF;+ZA;+ZM;+AZ;+AS 0,12 0,50 1,40 0,03 0,025 0,15 0,015 0,09 300-380 380-480 23

HX340LAD +Z;+ZF;+ZA;+ZM;+AZ;+AS 0,12 0,50 1,40 0,03 0,025 0,15 0,015 0,10 340-420 410-510 21

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



Classe
Aço

Características Químicas Características Mecânicas

Espessuras nominais
% por massa

Re    (MPa) a)

máx.
Rm    (MPa) A80  

c)

%
r90  

d) e)

mín.
n90  

d)

mín.

C 
% 
máx.

Mn 
% 
máx.

P 
% 
máx.

S 
% 
máx.

DC01 0,12 0,60 0,045 0,045 -/280  b) 270-410 28 - -

DC03 0,10 0,45 0,035 0,035 -/240  b) 270-370 34 1,3 -

Classes de aço disponíveis no seguinte estado de superfície:

Laminado a Frio.

a) Os valores do limite de elasticidade são o limite convencional de proporcionalidade a 0,2% para os produtos que não 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 máximo do limite de elasticidade é aumentado de 20 N/mm2. Para espessuras iguais ou inferiores a 0,5mm, o valor máximo 
do limite de elasticidade é aumentado de 40 MPa.

b) Por necessidades de cálculo, o limite inferor Re para classes DC01, DC03; DC04 e DC05 pode ser igual a 140 MPa.
c) Nos casos em que a espessura é inferior ou igual a 0,7mm, mas superior a 0,5mm, o valor mínimo de alongamneto após rotura é diminuído de 2 

unidades. Para as espessuras iguais ou inferiores a 0,5 mm, o valor mínimo do alongamento após rotura é diminuído de 4 unidades.
d) Os valores de r90 e de n90 só são aplicáveis a espessuras superiores ou iguais a 0,5mm.
e) Nos casos em que a espessura é superior a 2mm,  o valor r90 é diminuído de 0,2.

CONDIÇÕES DE FORNECIMENTO

ACONDICIONAMENTO

O material é disponibilizado em atados geométricos, cintados com ban-

das de aço, em formato hexagonal, quadrado e/ou retangular. Para faci-

litar o manuseamento (carga/descarga) todos os atados são fornecidos 

com cintas de poliéster adequadas ao peso do atado.

ETIQUETAGEM

Cada atado é fornecido com uma etiqueta fixada por um grampo metá-

lico, garantindo a identificação do produto e consequentemente a ras-

treabilidade do mesmo.

PROTEÇÃO DA SUPERFÍCIE

Durante o fabrico todos os tubos são revestidos por óleo protetivo, de 

alto poder hidrofugante, de forma a proteger a superfície contra a cor-

rosão. Salvo indicação contrária pelo cliente no ato da encomenda/con-

sulta.

CERTIFICADO

Na expedição, todas as encomendas são acompanhadas do respetivo 

certificado de inspeção, segundo a EN 10204, de acordo com a norma 

de produto aplicável.



INDÚSTRIA CONSTRUÇÃO ENERGIA ENGENHARIA
E ARQUITETURA

ÁREAS DE APLICAÇÃO

OPÇÕES DE FORNECIMENTO

GALVANIZAÇÃO POR IMERSÃO

Possibilidade de fornecimento de tubos galvanizados por imersão a 

quente, de acordo com a norma EN 10240 A.1/ A.2 ou com a ISO 1461, 

conferindo maior proteção contra a corrosão.

TOLERÂNCIAS ESPECIAIS

As tolerâncias especiais devem ser solicitadas no ato de consulta/en-

comenda.

SOLDADURA

Possibilidade de remoção do cordão interno de soldadura. Possibilidade 

de definição da posição de cordão de soldadura de acordo com valor 

objetivo e/ou face do tubo.

APTIDÃO À GALVANIZAÇÃO 

Possibilidade de fornecimento de tubos com características químicas 

que garantam a aptidão à galvanização por imersão a quente.

VALOR EQUIVALENTE DE CARBONO (CEV)

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

menda.

SOLDABILIDADE NOS CANTOS

Possibilidade de fornecimento de tubos que cumpram os requisitos 

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

COMPRIMENTO

Capacidade de fornecimento de tubos com comprimentos específicos, 

solicitados no ato da consulta/encomenda.

OPERAÇÕES DE DEFORMAÇÃO ESPECIFICAS (OU ESPECIAIS) 

Possibilidade de fornecimento de tubos, de acordo com as mais exigen-

tes capacidades de deformação.

EMBALAMENTO

Os atados poderão ser configurados, de acordo com indicações do clien-

te, no ato da consulta/ encomenda. Possibilidade de serem utilizadas 

embalagens com proteção anticorrosiva – VCI.

ENSAIOS LABORATORIAIS  

Possibilidade de serem solicitados ensaios laboratoriais específicos, não 

previstos na norma aplicável (anisotropia, nevoeiro salino, metalografia, 

alongamento à espessura, entre outros).



TUBOS PARA CANALIZAÇÕES
EN 10255

Com fiabilidade comprovada, os tubos para canalização da Ferpin-

ta encontram-se em conformidade com a norma EN 10255 e são 

adequados para as mais diversas aplicações: em instalações de 

condução de fluidos e gases não inflamáveis em geral, domésticos 

ou industriais (água, ar ou gás não inflamável a baixa pressão, 

redes de combate a incêndios).

São também aplicáveis noutros contextos estruturais para além 

da condução (por exemplo, estufas).

Rua 13 de Julho, nº 295

3720-011 Carregosa

Oliveira de Azeméis

PORTUGAL

P +351.256 411 400

M +351.965 964 400

FERPINTA.PT

GAMA DIMENSIONAL

Todos os produtos são sujeitos ao teste hidroestático, feito em 

conformidade com pressões padrão, e a testes não destrutivos 

(correntes induzidas).

O rigoroso processo de controlo garante um dimensionamento 

meticuloso e uma completa rastreabilidade.

Estes tubos, de acordo com a sua utilização, poderão ser dispo-

nibilizados com as extremidades lisas, roscadas ou ranhuradas, 

brutos de laminagem ou em galvanizado a quente.



CARACTERÍSTICAS DIMENSIONAIS

Tipo L1 Tipo L2

Diâmetro

(Rosca)

Tolerância Ø Espessura Tolerâncias

(mín.)

Tolerância Ø Espessura Tolerâncias

(mín.)(máx) (mín.) (máx) (mín.)

13,5 (1/4’’) 13,9 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 17,1 16,7 1.80 1.66

21,3 (1/2’’) 21,7 21,0 2.30 2.12 21,4 21,0 2.00 1.84

26,9 (3/4’’) 27,1 26,4 2.30 2.12 26,9 26,4 2.30 2.12

33,7 (1’’) 34,0 33,2 2.90 2.67 33,8 33,2 2.60 2.39

42,4 (1 ¼’’) 42,7 41,9 2.90 2.67 42,5 41,9 2.60 2.39

48,3 (1 ½’’) 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 ½’’) 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 3.31 88,7 87,9 3.20 2.94

114,3 (4’’) 114,9 113,0 4.00 3.68 113,9 113,0 3.60 3.31

Série PesadaSérie Pesada Série MédiaSérie Média

DiâmetroDiâmetro

(Rosca)(Rosca)

TolerânciaTolerância EspessuraEspessura TolerânciasTolerâncias EspessuraEspessura TolerânciasTolerâncias

(máx)(máx) (mín)(mín) (máx)(máx) (mín)(mín) (máx)(máx) (mín)(mín)

10,2 (1/8’’)10,2 (1/8’’) 10,610,6 9,89,8 2,602,60 2.862.86 2.342.34 2.002.00 2.202.20 1.801.80

13,5 (1/4’’)13,5 (1/4’’) 14,014,0 13,213,2 2,902,90 3.193.19 2.612.61 2.302.30 2.532.53 2.072.07

17,2 (3/8’’)17,2 (3/8’’) 17,517,5 16,716,7 2,902,90 3.193.19 2.612.61 2.302.30 2.532.53 2.072.07

21,3 (1/2’’)21,3 (1/2’’) 21,821,8 21,021,0 3,203,20 3.523.52 2.882.88 2.602.60 2.862.86 2.342.34

26,9 (3/4’’)26,9 (3/4’’) 27,327,3 26,526,5 3,203,20 3.523.52 2.882.88 2.602.60 2.862.86 2.342.34

33,7 (1’’)33,7 (1’’) 34,234,2 33,333,3 4,004,00 4.404.40 3.603.60 3.203.20 3.523.52 2.882.88

42,4 (1 ¼’’)42,4 (1 ¼’’) 42,942,9 42,042,0 4,004,00 4.404.40 3.603.60 3.203.20 3.523.52 2.882.88

48,3 (1 ½’’)48,3 (1 ½’’) 48,848,8 47,947,9 4,004,00 4.404.40 3.603.60 3.203.20 3.523.52 2.882.88

60,3 (2’’)60,3 (2’’) 60,860,8 59,759,7 4,504,50 4.954.95 4.054.05 3.603.60 3.963.96 3.243.24

76,1 (2 ½’’)76,1 (2 ½’’) 76,676,6 75,375,3 4,504,50 4.954.95 4.054.05 3.603.60 3.963.96 3.243.24

88,9 (3’’)88,9 (3’’) 89,589,5 88,088,0 5,005,00 5.505.50 4.504.50 4.004.00 4.404.40 3.603.60

114,3 (4’’)114,3 (4’’) 115,0115,0 113,1113,1 5,405,40 5.945.94 4.864.86 4.504.50 4.954.95 4.054.05

 139,7 (5’’) 139,7 (5’’) 140,8140,8 138,5138,5 5,405,40 5.945.94 4.864.86 5.005.00 5.505.50 4.504.50

165,1 (6’’)165,1 (6’’) 166,5166,5 163,9163,9 5,405,40 5.945.94 4.864.86 5.005.00 5.505.50 4.504.50

TABELA TIPOS L1 E L2

TABELA SÉRIES



TABELA DIMENSIONAL
Tubos de aço não ligado com aptidão pata Soldadura e Roscagem (Condução de Fluídos)

EN 10255

Espessura

(T)

Série Média (M) e Pesada (H)

± 10%

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

+ Limitado pela tolerância da massa
- 8%

Massa linear

Série Média (M) e Pesada (H)

± 7,5% em atados de >10t

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

+ 10% / -8% em tubos individuais

Ovalização

(T)

A tolerância está incluida na 

tolerância do diâmetro.

Comprimento exacto

(L)

Comprimento Tolerância

Normalizado 6 ou 6,4 + 150 -50mm

Exacto L < 6 0 / +10mm

6 < L < 12 0 / +15mm

L > 12 0 / + por acordo

Rectitude

Para tubos com diâmetro exterior igual ou superior a 33,7mm 

(1”) o desvio de rectitude para qualquer comprimento (L) do 

tubo não deve exceder 0,002 L.

Revestimento de galvanização

por imersão a quente: EN 10240

Espessura local mínima do revestimento na superfície 

interior: 55 µm.

Diâmetro 
Nominal (DIN) 
(mm)

Tamanho
da Rosca
(inches)

Diâmetro
Exterior
Especificado

Tubos
por Atado

Série M Série H Tipo L1 Tipo L2

Espessura Massa Espessura Massa Espessura Massa Espessura Massa

10 3/8 17,2 100 2,3 0,84 2,9 1,02 2,0 0,742 1,8 0,67

15 1/2 21,3 169 2,6 1,21 3,2 1,44 2,3 1,08 2 0,96

20 3/4 26,9 127 2,6 1,56 3,2 1,87 2,3 1,39 2,3 1,38

25 1 33,7 127 3,2 2,41 4,0 2,93 2,9 2,20 2,6 1,98

32 1 1/4 42,4 91 3,2 3,10 4,0 3,79 2,9 2,82 2,6 2,54

40 1 1/2 48,3 91 3,2 3,56 4.0 4,37 2,9 3,24 2,9 3,23

50 2 60,3 61 3,6 5,03 4,5 6,19 3,2 4,49 2,9 4,08

65 2 1/2 76,1 37 3,6 6,42 4,5 7,93 3,2 5,73 3,2 5,71

80 3 88,9 19 4,0 8,36 5,0 10,3 3,6 7,55 3,2 6,72

100 4 114,3 19 4,5 12,20 5,4 14,5 4 10,8 3,6 9,75

125 5 139,7 10 5 16,60 5,4 17,9  -  -  -  -

150 6 165,1 10 5 19,80 5,4 21,3  -  -  -  -

CLASSES DO AÇO

Classe
Aço

Características Químicas Características Mecânicas

% por massa ReH

(mín.)

Rm, A
% (mín.)

C 
% 
máx.

Mn 
% 
máx.

P 
% 
máx.

S 
% 
máx.

MPa MPa

S195 T 0,20 1,40 0,035 0,03 195 320-520 20



CONDIÇÕES DE FORNECIMENTO

ACONDICIONAMENTO

O material é disponibilizado em atados geométricos, cintados com ban-

das de aço, em formato hexagonal, quadrado e/ou retangular. Para faci-

litar o manuseamento (carga/descarga) todos os atados são fornecidos 

com cintas de poliéster adequadas ao peso do atado.

ETIQUETAGEM

Cada atado é fornecido com uma etiqueta fixada por um grampo metá-

lico, garantindo a identificação do produto e consequentemente a ras-

treabilidade do mesmo.

PROTEÇÃO DA SUPERFÍCIE

Durante o fabrico todos os tubos são revestidos por óleo protetivo, de 

alto poder hidrofugante, de forma a proteger a superfície contra a cor-

rosão. Salvo indicação contrária pelo cliente no ato da encomenda/con-

sulta.

CERTIFICADO

Na expedição, todas as encomendas são acompanhadas do respetivo 

certificado de inspeção, segundo a EN 10204, de acordo com a norma 

de produto aplicável.

INDÚSTRIA CONSTRUÇÃO ENERGIA ENGENHARIA
E ARQUITETURA

ÁREAS DE APLICAÇÃO

OPÇÕES DE FORNECIMENTO

GALVANIZAÇÃO POR IMERSÃO

Possibilidade de fornecimento de tubos galvanizados por imersão a 

quente, de acordo com a norma EN 10240 A.1/ A.2 ou com a ISO 1461, 

conferindo maior proteção contra a corrosão.

TOLERÂNCIAS ESPECIAIS

As tolerâncias especiais devem ser solicitadas no ato de consulta/en-

comenda.

SOLDADURA

Possibilidade de remoção do cordão interno de soldadura.

APTIDÃO À GALVANIZAÇÃO 

Possibilidade de fornecimento de tubos com características químicas 

que garantam a aptidão à galvanização por imersão a quente.

VALOR EQUIVALENTE DE CARBONO (CEV)

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

menda.

COMPRIMENTO

Capacidade de fornecimento de tubos com comprimentos específicos, 

solicitados no ato da consulta/encomenda.

OPERAÇÕES DE DEFORMAÇÃO ESPECIFICAS (OU ESPECIAIS) 

Possibilidade de fornecimento de tubos, de acordo com as mais exigen-

tes capacidades de deformação.

EMBALAMENTO

Os atados poderão ser configurados, de acordo com indicações do clien-

te, no ato da consulta/ encomenda. Possibilidade de serem utilizadas 

embalagens com proteção anticorrosiva – VCI.

ENSAIOS LABORATORIAIS  

Possibilidade de serem solicitados ensaios laboratoriais específicos, não 

previstos na norma aplicável (anisotropia, nevoeiro salino, metalografia, 

alongamento à espessura, entre outros).



TUBOS PARA APLICAÇÕES
SOB PRESSÃO
EN 10217-1

A norma europeia EN 10217-1 define os requisitos para os tubos 

redondos soldados, feitos de aço carbono não ligado e indicados 

para utilizações, sob pressão, à temperatura ambiente.

Rua 13 de Julho, nº 295

3720-011 Carregosa

Oliveira de Azeméis

PORTUGAL

P +351.256 411 400

M +351.965 964 400

FERPINTA.PT

GAMA DIMENSIONAL

Reconhecidos pela sua robustez e fiabilidade, os tubos para apli-

cações sob pressão FERPINTA são aplicados em redes de condu-

ção de fluídos domésticas e industriais, sistemas de ventilação e 

aquecimento, sistemas de rega, sistemas de pressão industriais 

e sistemas de proteção contra incêndios.

Estes tubos, de acordo com a sua utilização, poderão ser dispo-

nibilizados com as extremidades lisas, roscadas ou ranhuradas, 

brutos de laminagem ou em galvanizado a quente.



CARACTERÍSTICAS DIMENSIONAIS

Dimensões exteriores

(D)

Espessura da parede

(T)

D < 406,4mm

T < 5,0mm: ±10% ou ±0,3mm (o maior dos dois valores)

T > 5,0mm: ±8%

Ovalização

(O)

(O) = 100

Ø > 219,1

± 0,75% ± 6,0%

(Dmáx. - Dmín.)

D

Massa linear

(M)

Segundo EN 10220

Comprimento L (mm) Tolerância (mm)

L < 6000 + 10mm

6000 < L < 12000 + 15mm

L > 12000 Segundo acordo

Comprimento exato

(L)

Rectitude

(e)

e < 0,15% de comprimento

Altura do cordão interno

Máx. 1,5mm

Ø < 219,1

± 1% c/ mín. ± 0,5mm



TABELA DIMENSIONAL

Ø Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

W - Momento 
de Flexão 
Elástico
(cm3)

i - Raio
de Giração
(cm)

16 1,50 0,536 469 1508 0,683 0,182 0,227 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 2,5 1,159 331 2302 1,477 0,664 0,623 0,671

22 1,5 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 1,5 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 1,5 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 1,5 0,940 271 1528 1,197 0,969 0,720 0,900

Tubos Circulares

EN 10217 - 1



Ø Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

W - Momento 
de Flexão 
Elástico
(cm3)

i - Raio
de Giração
(cm)

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 2,9 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 1,5 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 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

31,8 1,5 1,121 217 1460 1,428 1,643 1,033 1,073

31,8 2,0 1,470 217 1914 1,872 2,088 1,313 1,056

31,8 2,3 1,673 217 2178 2,132 2,333 1,467 1,046

31,8 2,6 1,872 217 2437 2,385 2,562 1,611 1,036

31,8 2,9 2,067 217 2691 2,633 2,777 1,746 1,027

32 1,5 1,128 217 1469 1,437 1,675 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 1,771 1,034

33,7 1,5 1,191 127 908 1,517 1,971 1,170 1,140

33,7 2,0 1,564 127 1192 1,992 2,512 1,491 1,123

33,7 2,3 1,781 127 1357 2,269 2,811 1,668 1,113

33,7 2,5 1,924 127 1466 2,450 3,001 1,781 1,107

33,7 2,6 1,994 127 1519 2,540 3,093 1,835 1,103

33,7 3,0 2,271 127 1731 2,893 3,441 2,042 1,091

33,7 3,2 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 1,5 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 1,814 1,159

35 2,6 2,077 169 2106 2,646 3,495 1,997 1,149

35 2,9 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 1,117

35 4 3,058 169 3101 3,896 4,757 2,719 1,105

Tubos Circulares

EN 10217 - 1



Ø Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

W - Momento 
de Flexão 
Elástico
(cm3)

i - Raio
de Giração
(cm)

38 1,5 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 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 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 1,5 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 3,0 2,737 127 2086 3,487 6,007 3,003 1,312

40 3,2 2,904 127 2213 3,700 6,310 3,155 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 1,5 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 3,2 3,062 91 1672 3,901 7,390 3,519 1,376

42 3,6 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 1,5 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 7,247 3,419 1,397

42,4 3,2 3,094 91 1689 3,941 7,620 3,594 1,391

42,4 3,6 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 1,5 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

Tubos Circulares

EN 10217 - 1



Ø Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

W - Momento 
de Flexão 
Elástico
(cm3)

i - Raio
de Giração
(cm)

44,5 2,9 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 1,5 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 5,152 10,929 4,857 1,456

48,3 1,5 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 2,9 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 5,701 1,573

48,3 4,5 4,861 91 2654 6,192 15,006 6,214 1,557

48,3 5,0 5,339 91 2915 6,802 16,153 6,689 1,541

50,0 1,5 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 2,9 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 5,176 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 1,5 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 2,9 3,426 91 1871 4,364 12,562 4,946 1,697

Tubos Circulares

EN 10217 - 1



Ø Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

W - Momento 
de Flexão 
Elástico
(cm3)

i - Raio
de Giração
(cm)

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 1,674

50,8 4,0 4,617 91 2521 5,881 16,219 6,385 1,661

50,8 4,5 5,138 91 2805 6,546 17,705 6,971 1,645

50,8 5,0 5,647 91 3083 7,194 19,088 7,515 1,629

50,8 6,0 6,629 91 3619 8,445 21,566 8,490 1,598

55,0 1,5 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 2,9 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 3,2 4,088 61 1496 5,208 17,533 6,376 1,835

55,0 3,6 4,563 61 1670 5,813 19,292 7,015 1,822

55,0 4,0 5,031 61 1841 6,409 20,965 7,624 1,809

57,0 1,5 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 3,6 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 1,5 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 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 5,0 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

Tubos Circulares

EN 10217 - 1



Ø Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

W - Momento 
de Flexão 
Elástico
(cm3)

i - Raio
de Giração
(cm)

63,5 1,5 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 7,277 2,155

63,5 2,9 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 3,6 5,318 37 1181 6,775 30,494 9,604 2,122

63,5 4,0 5,869 37 1303 7,477 33,238 10,469 2,108

63,5 4,5 6,548 37 1454 8,341 36,505 11,498 2,092

63,5 5,0 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 1,5 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 2,9 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 5,0 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 1,5 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 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 5,0 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
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70,0 8,0 12,232 37 2716 15,582 76,120 21,748 2,210

76,1 1,5 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 4,538 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 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 7,112 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 5,0 8,767 37 1946 11,168 70,922 18,639 2,520

76,1 6,0 10,373 37 2303 13,214 81,759 21,487 2,487

76,1 6,3 10,845 37 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 1,5 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 2,9 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 3,6 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 1,5 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 5,123 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 3,2 6,258 37 1389 7,972 62,768 15,216 2,806

82,5 3,6 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 1,5 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 2,9 5,729 37 1272 7,298 58,604 14,121 2,834

83,0 3,0 5,919 37 1314 7,540 60,403 14,555 2,830
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83,0 3,2 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 1,5 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 2,9 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 3,2 6,763 37 1501 8,616 79,206 17,819 3,032

88,9 3,6 7,573 37 1681 9,647 87,899 19,775 3,018

88,9 4,0 8,375 37 1859 10,669 96,340 21,674 3,005

88,9 4,5 9,366 37 2079 11,932 106,545 23,970 2,988

88,9 5,0 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 1,5 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 2,9 6,587 37 1462 8,391 89,057 18,749 3,258

95,0 3,0 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 1,5 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 2,9 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 3,6 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
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100,0 4,5 10,598 19 1208 13,501 154,257 30,851 3,380

100,0 5,0 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

101,6 1,5 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

101,6 2,3 5,632 19 642 7,175 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

101,6 2,9 7,059 19 805 8,992 109,593 21,573 3,491

101,6 3,0 7,295 19 832 9,293 113,035 22,251 3,488

101,6 3,2 7,765 19 885 9,892 119,854 23,593 3,481

101,6 3,6 8,701 19 992 11,084 133,237 26,228 3,467

101,6 4,0 9,628 19 1098 12,265 146,284 28,796 3,454

101,6 4,5 10,776 19 1228 13,727 162,129 31,915 3,437

101,6 5,0 11,912 19 1358 15,174 177,469 34,935 3,420

101,6 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

101,6 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 2,9 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 3,2 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 5,0 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 7,162 19 816 9,124 142,373 24,912 3,950

114,3 2,9 7,967 19 908 10,149 157,546 27,567 3,940
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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

114,3 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 5,0 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 7,0 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 7,414 129,081 21,513 4,173

120,0 2,3 6,676 19 761 8,505 147,327 24,555 4,162

120,0 2,6 7,528 19 858 9,589 165,291 27,549 4,152

120,0 2,9 8,375 19 955 10,669 182,976 30,496 4,141

120,0 3,0 8,656 19 987 11,027 188,810 31,468 4,138

120,0 3,2 9,217 19 1051 11,742 200,385 33,397 4,131

120,0 3,6 10,334 19 1178 13,165 223,170 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 5,0 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 2,9 8,732 23 1205 11,124 207,420 33,187 4,318

125,0 3,0 9,026 23 1246 11,498 214,054 34,249 4,315

125,0 3,2 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

125,0 4,5 13,373 23 1845 17,035 309,627 49,540 4,263

125,0 5,0 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

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
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127,0 2,6 7,977 14 670 10,161 196,646 30,968 4,399

127,0 2,9 8,875 14 746 11,306 217,776 34,295 4,389

127,0 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

127,0 4,0 12,133 14 1019 15,457 292,613 46,081 4,351

127,0 4,5 13,595 14 1142 17,318 325,287 51,226 4,334

127,0 5,0 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 2,9 9,305 19 1061 11,853 250,903 37,730 4,601

133,0 3,0 9,618 19 1096 12,252 258,966 38,942 4,597

133,0 3,2 10,243 19 1168 13,049 274,978 41,350 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

133,0 5,0 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

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 2,9 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 5,0 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 7,0 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 1 020,012 146,029 4,519

141,3 2,9 9,898 13 772 12,609 302,035 42,751 4,894

141,3 3,2 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
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141,3 4,5 15,182 13 1184 19,340 452,898 64,104 4,839

141,3 5,0 16,807 13 1311 21,410 497,853 70,468 4,822

141,3 6,0 20,020 13 1562 25,503 584,733 82,765 4,788

141,3 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

141,3 10,0 32,381 13 2526 41,249 894,059 126,548 4,656

141,3 12,0 38,265 13 2985 48,745 1 027,452 145,428 4,591

141,3 12,5 39,705 13 3097 50,580 1 058,739 149,857 4,575

152,0 2,9 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 3,2 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 4,5 16,369 13 1277 20,852 567,613 74,686 5,217

152,0 5,0 18,126 13 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 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 1 129,987 148,682 5,033

152,0 12,0 41,431 13 3232 52,779 1 302,580 171,392 4,968

152,0 12,5 43,003 13 3354 54,782 1 343,277 176,747 4,952

152,4 2,9 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 3,2 11,774 13 918 14,999 417,557 54,798 5,276

152,4 3,6 13,211 13 1030 16,829 466,042 61,160 5,262

152,4 4,0 14,639 13 1142 18,648 513,732 67,419 5,249

152,4 4,5 16,413 13 1280 20,909 572,241 75,097 5,231

152,4 5,0 18,176 13 1418 23,154 629,538 82,617 5,214

152,4 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 5,113

152,4 10,0 35,118 13 2739 44,736 1 139,531 149,545 5,047

152,4 12,0 41,550 13 3241 52,930 1 313,722 172,404 4,982

152,4 12,5 43,127 13 3364 54,939 1 354,804 177,796 4,966

159,0 2,9 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 5,0 18,989 13 1481 24,190 717,876 90,299 5,448
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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 7,0 26,240 10 1574 33,427 967,406 121,686 5,380

159,0 8,0 29,791 10 1787 37,950 1 084,671 136,437 5,346

159,0 10,0 36,746 10 2205 46,810 1 304,880 164,136 5,280

159,0 12,0 43,503 10 2610 55,418 1 506,876 189,544 5,215

159,0 12,5 45,161 10 2710 57,530 1 554,652 195,554 5,198

165,1 2,9 11,600 10 696 14,777 486,126 58,889 5,736

165,1 3,2 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 5,711

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

165,1 5,0 19,742 10 1185 25,148 806,543 97,704 5,663

165,1 6,0 23,542 10 1413 29,990 950,252 115,112 5,629

165,1 6,3 24,672 10 1480 31,430 992,282 120,204 5,619

165,1 8,0 30,995 10 1860 39,484 1 221,246 147,940 5,562

165,1 10,0 38,250 10 2295 48,726 1 471,285 178,230 5,495

165,1 12,0 45,308 10 2718 57,717 1 701,479 206,115 5,430

165,1 12,5 47,042 10 2823 59,926 1 756,054 212,726 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 23,157 777,216 92,361 5,793

168,3 5,0 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 1 053,421 125,184 5,732

168,3 7,0 27,845 10 1671 35,472 1 155,788 137,349 5,708

168,3 8,0 31,626 10 1898 40,288 1 297,271 154,162 5,675

168,3 10,0 39,039 10 2342 49,731 1 563,984 185,857 5,608

168,3 12,0 46,255 10 2775 58,924 1 809,966 215,088 5,542

168,3 12,5 48,028 10 2882 61,183 1 868,353 222,026 5,526

177,8 2,9 12,509 10 751 15,934 609,462 68,556 6,184

177,8 3,0 12,932 10 776 16,475 629,410 70,800 6,181

177,8 4,0 17,145 10 1029 21,840 825,086 92,811 6,146

177,8 4,5 19,232 10 1154 24,500 920,367 103,528 6,129

177,8 5,0 21,308 10 1278 27,143 1 013,969 114,057 6,112

177,8 6,0 25,421 10 1525 32,384 1 196,217 134,558 6,078

177,8 6,3 26,646 10 1599 33,943 1 249,621 140,565 6,068

177,8 7,0 29,485 7 1238 37,561 1 371,988 154,329 6,044

Tubos Circulares

EN 10217 - 1



Ø Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

W - Momento 
de Flexão 
Elástico
(cm3)

i - Raio
de Giração
(cm)

177,8 8,0 33,500 7 1407 42,675 1 541,437 173,390 6,010

177,8 10,0 41,382 7 1738 52,716 1 861,982 209,447 5,943

177,8 12,0 49,067 7 2061 62,505 2 159,055 242,863 5,877

177,8 12,5 50,957 7 2140 64,913 2 229,795 250,821 5,861

193,7 2,9 13,646 7 573 17,383 791,213 81,695 6,747

193,7 3,0 14,109 7 593 17,973 817,223 84,380 6,743

193,7 4,0 18,713 7 786 23,838 1 072,791 110,768 6,708

193,7 4,5 20,997 7 882 26,748 1 197,516 123,646 6,691

193,7 5,0 23,268 7 977 29,641 1 320,232 136,317 6,674

193,7 6,0 27,774 7 1167 35,381 1 559,723 161,045 6,640

193,7 6,3 29,116 7 1223 37,090 1 630,046 168,306 6,629

193,7 7,0 32,230 7 1354 41,057 1 791,435 184,970 6,605

193,7 8,0 36,637 7 1539 46,672 2 015,537 208,109 6,572

193,7 10,0 45,303 7 1903 57,711 2 441,588 252,100 6,504

193,7 12,0 53,772 7 2258 68,499 2 839,200 293,154 6,438

193,7 12,5 55,858 7 2346 71,157 2 934,312 302,975 6,422

200,0 2,9 14,096 10 846 17,957 872,191 87,219 6,969

200,0 3,0 14,575 10 875 18,567 900,908 90,091 6,966

200,0 4,0 19,335 10 1160 24,630 1 183,229 118,323 6,931

200,0 4,5 21,696 7 911 27,638 1 321,121 132,112 6,914

200,0 5,0 24,045 7 1010 30,631 1 456,865 145,686 6,897

200,0 6,0 28,706 7 1206 36,568 1 721,994 172,199 6,862

200,0 7,0 33,318 7 1399 42,443 1 978,795 197,879 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 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 3 250,122 325,012 6,644

219,1 2,9 15,462 7 649 19,697 1 151,074 105,073 7,645

219,1 3,0 15,988 9 863 20,367 1 189,129 108,547 7,641

219,1 4,0 21,219 9 1146 27,030 1 563,836 142,751 7,606

219,1 4,5 23,816 9 1286 30,338 1 747,240 159,492 7,589

219,1 5,0 26,400 9 1426 33,631 1 928,043 175,997 7,572

219,1 6,0 31,532 9 1703 40,168 2 281,947 208,302 7,537

219,1 6,3 33,062 9 1785 42,117 2 386,139 217,813 7,527

219,1 7,0 36,615 9 1977 46,643 2 625,746 239,685 7,503

219,1 8,0 41,648 7 1749 53,055 2 959,633 270,163 7,469

219,1 10,0 51,567 7 2166 65,691 3 598,439 328,475 7,401

219,1 12,0 61,289 7 2574 78,075 4 199,882 383,376 7,334

219,1 12,5 63,688 7 2675 81,132 4 344,580 396,584 7,318

Tubos Circulares

EN 10217 - 1



Ø Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

W - Momento 
de Flexão 
Elástico
(cm3)

i - Raio
de Giração
(cm)

244,5 3,6 21,387 7 898 27,245 1 976,832 161,704 8,518

244,5 4,0 23,724 7 996 30,222 2 185,673 178,787 8,504

244,5 4,5 26,634 7 1119 33,929 2 443,761 199,899 8,487

244,5 5,0 29,532 7 1240 37,621 2 698,582 220,743 8,469

244,5 6,0 35,291 5 1059 44,956 3 198,535 261,639 8,435

244,5 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 3 685,750 301,493 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 5 073,147 414,981 8,298

244,5 12,0 68,806 4 1651 87,650 5 938,344 485,754 8,231

244,5 12,5 71,518 4 1716 91,106 6 147,418 502,856 8,214

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 5,0 33,046 8 1586 42,097 3 780,815 276,983 9,477

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 5 177,302 379,290 9,408

273,0 8,0 52,282 4 1255 66,602 5 851,714 428,697 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 4 747 39,655 3 901,061 273,759 9,918

285,0 5,0 34,526 4 829 43,982 4 311,640 302,571 9,901

285,0 6,0 41,283 4 991 52,590 5 119,465 359,261 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 8 177,713 573,875 9,729

285,0 12,0 80,791 4 1939 102,919 9 606,548 674,144 9,661

285,0 12,5 84,003 4 2016 107,010 9 953,649 698,502 9,644

323,9 4,0 31,557 4 757 40,200 5 143,165 317,577 11,311

323,9 5,0 39,323 4 944 50,093 6 369,425 393,296 11,276

323,9 6,0 47,039 4 1129 59,923 7 572,467 467,581 11,241

323,9 6,3 49,345 4 1184 62,859 7 928,897 489,589 11,231

323,9 7,0 54,707 4 1313 69,690 8 752,588 540,450 11,207

323,9 8,0 62,325 4 1496 79,394 9 910,081 611,922 11,172

323,9 10,0 77,412 4 1858 98,615 12 158,342 750,747 11,104

323,9 12,0 92,303 4 2215 117,584 14 319,559 884,196 11,035

323,9 12,5 95,995 4 2304 122,286 14 846,530 916,735 11,019

Tubos Circulares

EN 10217 - 1



CLASSES DO AÇO

Classe
Aço

Características Químicas
Espessuras nominais
% por massa

C 
% 
máx.

Si 
% 
máx.

Mn 
% 
máx.

P 
% 
máx.

S 
% 
máx.

Cr 
% 
máx.

Mo 
% 
máx.

Ni 
% 
máx.

Al total 
% 
mín.

Cu 
% 
máx.

Nb 
% 
máx.

Ti 
% 
máx.

V 
% 
máx.

Cr+Cu+Mo+Ni 
% 
máx.

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
Aço

Características Mecânicas

ReH (mín.) (MPa)
Espessura

(mm)

Rm (MPa) A %

< 16 - I (mín.) t (mín.)

P195TR1 195 320-440 27 25

P235TR1 235 360-500 25 23

P265TR1 265 410-570 21 19

P355TR1

ReH (mín.) (MPa)
Espessura

(mm)

Rm (MPa)
Espessura

(mm)

A %
Espessura

(mm)

< 16 < 3 > 3
< 40

< 40

P355TR1 355 510 a 680 470 a 630 20



ÁREAS DE APLICAÇÃO

CONDIÇÕES DE FORNECIMENTO

ACONDICIONAMENTO

O material é disponibilizado em atados geométricos, cintados com ban-

das de aço, em formato hexagonal, quadrado e/ou retangular. Para faci-

litar o manuseamento (carga/descarga) todos os atados são fornecidos 

com cintas de poliéster adequadas ao peso do atado.

ETIQUETAGEM

Cada atado é fornecido com uma etiqueta fixada por um grampo metá-

lico, garantindo a identificação do produto e consequentemente a ras-

treabilidade do mesmo.

PROTEÇÃO DA SUPERFÍCIE

Durante o fabrico todos os tubos são revestidos por óleo protetivo, de 

alto poder hidrofugante, de forma a proteger a superfície contra a cor-

rosão. Salvo indicação contrária pelo cliente no ato da encomenda/con-

sulta.

CERTIFICADO

Na expedição, todas as encomendas são acompanhadas do respetivo 

certificado de inspeção, segundo a EN 10204, de acordo com a norma 

de produto aplicável.

OPÇÕES DE FORNECIMENTO

GALVANIZAÇÃO POR IMERSÃO

Possibilidade de fornecimento de tubos galvanizados por imersão a 

quente, de acordo com a norma EN 10240 A.1/ A.2 ou com a ISO 1461, 

conferindo maior proteção contra a corrosão.

TOLERÂNCIAS ESPECIAIS

As tolerâncias especiais devem ser solicitadas no ato de consulta/en-

comenda.

APTIDÃO À GALVANIZAÇÃO 

Possibilidade de fornecimento de tubos com características químicas 

que garantam a aptidão à galvanização por imersão a quente.

VALOR EQUIVALENTE DE CARBONO (CEV)

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

menda.

COMPRIMENTO

Capacidade de fornecimento de tubos com comprimentos específicos, 

solicitados no ato da consulta/encomenda.

OPERAÇÕES DE DEFORMAÇÃO ESPECIFICAS (OU ESPECIAIS) 

Possibilidade de fornecimento de tubos, de acordo com as mais exigen-

tes capacidades de deformação.

EMBALAMENTO

Os atados poderão ser configurados, de acordo com indicações do clien-

te, no ato da consulta/ encomenda. Possibilidade de serem utilizadas 

embalagens com proteção anticorrosiva – VCI.

ENSAIOS LABORATORIAIS  

Possibilidade de serem solicitados ensaios laboratoriais específicos, não 

previstos na norma aplicável (anisotropia, nevoeiro salino, metalografia, 

alongamento à espessura, entre outros).

INDÚSTRIA CONSTRUÇÃO ENERGIA ENGENHARIA
E ARQUITETURA





PERFIS ESPECIAIS
EN 10305-3

Os perfis especiais são tubos soldados longitudinalmente, con-

formados a frio.

Poderão apresentar-se sob diversas formas geométricas, pos-

sibilitando inúmeras aplicações, nas mais diferentes áreas tais 

como: construção, indústria em geral, infraestruturas, transportes, 

logística e armazenamento, sector alimentar e agrícola, etc.

São fabricados recorrendo a:

 · Aço laminado a frio (EN 10130)

· Aço laminado a quente (EN 10025-2)

· Aço galvanizado (EN 10346)

Rua 13 de Julho, nº 295

3720-011 Carregosa

Oliveira de Azeméis

PORTUGAL
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Diversos



CARACTERÍSTICAS DIMENSIONAIS

Dimensões exteriores

(B/H)

Característica
a controlar

Tolerância

6 a 19 ± 0,12

20 a 30 ± 0,15

32 a 42,4 ± 0,20

44 a 51 ± 0,25

55 a 63,5 ± 0,30

70 a 76 ± 0,35

80 a 90 ± 0,40

100 a 101,6 ± 0,50

108 a 120 ± 0,60

127 a 139,7 ± 0,80

> 159 ± 1,00

Espessura da parede

(T)

Esquadria

Tolerância +10% com um máximo de ± 0,35

Tolerância 90° ± 1

Torção

(V)

Tolerância

2 + 0,5mm/m comprimento

Rectitude

(f)

Comprimento

(L)

Tolerância f < 0,002L e máx. 3mm/m

TABELA DIMENSIONAL

Ref Dimensões
mm

Massa Linear
kg/m

Tubos/atado Peso/atado
kg

B H A T

223 48 26 60 1,5 1,81 100 1086

627 41 22 54 1,5 1,574 100 944

628 38 20 50 1,5 1,507 100 904

629 35 20 45 1,5 1,339 100 803

Corrimãos

DX51D, E220, E235, S235JR, DC01

Diâmetro Ø

D (mm)

NOTA:

Para dimensões intermediárias aplicam-se 

as tolerâncias da dimensão imediatamente 

superior.

Comprimento L
(mm)

Tolerância
(mm)

500 < L < 2000 +3      0

2000 < L < 5000 +5      0

5000 < L < 8000 +10    0

L > 8000 a acordar



Ref Dimensões
mm

Massa Linear
kg/m

Tubos/atado Peso/atado
kg

B H A T

626 50 30  - 1,5 1,519 100 911

Ref Dimensões
mm

Massa Linear
kg/m

Tubos/atado Peso/atado
kg

B H A T

Meia Cana 50 25  - 1,5 1,498 100 899

Construção Civil

DX51D, E220, E235, S235JR, DC01

Ref Dimensões
mm

Massa Linear
kg/m

Tubos/atado Peso/atado
kg

B H A C D T

FT 14 43 40 30 37 14 1,5 1,942 100 1165

FT 15 47 34 35 31 12 1,5 1,81 100 1086

FT 17 35 20 20 17 15 1,5 1,213 100 728

FT 18 30 35 15 32 15 1,5 1,484 100 890

FT 19 59 50 40 46 19 2 3,352 64 1287

FT 23 35 50 20 46 15 2 2,521 100 1516

FT 24 50 50 35 47 15 1,5 2,31 80 1109

Ref Dimensões
mm

Massa Linear
kg/m

Tubos/atado Peso/atado
kg

B H A C D T

FT 12 50 34 20 31 15 1,5 1,885 100 1131

FT 16 50 20 20 17 15 1,5 1,754 100 944

FT 20 45 35 15 32 15 1,5 1,81 100 1052

FT 21 50 50 20 46 15 2 3,008 78 1408

FT 22 54 40 30 37 12 1,5 2,079 100 1246

FT 25 80 50 40 46 20 2 4,00 60 1440

FT 26 50 80 35 77 15 1,5 3,03 50 909

Ref Dimensões
mm

Massa Linear
kg/m

Tubos/atado Peso/atado
kg

B H A C D T

FT 27 80 50 40 46 20 2 4,00 60 1440



Ref Dimensões
mm

Massa Linear
kg/m

Tubos/atado Peso/atado
kg

ESPALMADO B H A T

10 25 - 1 0,48 200 576

10 25 - 1,25 0,60 200 720

10 25 - 1,5 0,71 200 852

15 60 - 1 1,09 130 850

15 60 - 1,25 1,36 130 1061

15 60 - 1,5 1,62 130 1264

30 15  - 0,6 0,39 200 470

30 15  - 0,8 0,48 200 572

30 15  - 1 0,62 200 744

30 15  - 1,25 0,77 200 924

30 15 - 1,5 0,91 200 1092

30 15 - 2 1,20 200 1440

30 50 - 1,5 1,60 60 576

30 50 - 2 2,11 60 759,6

35 20 - 1 0,73 160 700,8

35 20 - 1,25 0,92 160 883,2

35 20 - 1,5 1,09 160 1046,4

35 20 - 2 1,44 160 1382,4

50 16  - 1,5 1,39 144 1200

40 20  - 1,5 0,99 162 963

40 20  - 2 1,53 162 1487,16

42 21  - 1,5 1,27 162 1234,44

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  - 1,25 1,39 108 903

60 20  - 1,5 1,57 108 1020

64 26  - 2 2,47 98 1449

84,6 44,6 - 2 3,43 60 1234,8

60 30  - 1,5 1,38 98 1108

60 30  - 2 2,49 98 1464,12

Perfis Diversos

DX51D, E220, E235, S235JR, DC01

Ref Dimensões
mm

Massa Linear
kg/m

Tubos/atado Peso/atado
kg

ELÍPTICO B H A T

50 13  - 1,0 Galva 0,856 200 1027

52 12  - 1,0 Galva 0,864 200 1037



Ref Dimensões
mm

Massa Linear
kg/m

Tubos/atado Peso/atado
kg

OVAL B H A T

28 14  - 1 1,068 200 1282

28 14  - 1,25 0,532 200 639

28 14  - 1,5 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

30 15 - 1,25 0,74 200 888

30 15 - 1,5 0,88 200 1056

30 15 - 2 1,16 200 1392

Ref Dimensões
mm

Massa Linear
kg/m

Tubos/atado Peso/atado
kg

SEMI
TRAPEZOIDAL

B H A C T

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 10,5 2,6 4,775 50 1433

95 40 65 10,5 3 5,86 50 1758

Ref Dimensões
mm

Massa Linear
kg/m

Tubos/atado Peso/atado
kg

SEMI
ESPALMADO

B H A T

40 25 12,5 3 2,571 50 1071

60 30 15 1,5 1,943 98 1142

Ref Dimensões
mm

Massa Linear
kg/m

Tubos/atado Peso/atado
kg

TRAPEZOIDAL B H A C T

82 34 36 26 1,5 2,56 72 1106

Ref Dimensões
mm

Massa Linear
kg/m

Tubos/atado Peso/atado
kg

SEMI
OBLÍQUO

B H A T

70 20 30 2 2,826 50 848

Ref Dimensões
mm

Massa Linear
kg/m

Tubos/atado Peso/atado
kg

TRIANGULAR B H A T

30 - 30 2 1,42 100 852



CLASSES DO AÇO

Classe
Aço

Características Químicas Características Mecânicas

Espessuras nominais     
% por massa

+CR1 +CR2

C 
% 
máx.

Si 
% 
máx.

Mn 
% 
máx.

P 
% 
máx.

S 
% 
máx.

Al total 
% 
mín.

Rm 
(MPa) 
mín.

A 
% 
mín.

Rm 
(MPa) 
mín.

ReH 
(MPa) 
mín.

A 
% 
mín.

E155 0,11
0,35 0,70 0,025 0,025 0,015

290 15 - - -

E190 0,10 - - 270 190 26

E195 0,15
0,35 0,70 0,025 0,025 0,015

330 8 - - -

E220 0,14 - - 310 220 23

E235 0,17
0,35 1,20 0,025 0,025 0,015

390 7 - - -

E260 0,16 - - 340 260 21

E275 0,21
0,35 1,40 0,025 0,025 0,015

440 6 - - -

E320 0,20 - - 410 320 19

E355 0,22
0,55 1,60 0,025 0,025 0,020

540 5 - - -

E370 0,21 - - 450 370 15

E420 0,16
0,55 1,70 0,025 0,025 0,020

- - 490 420 12

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

EN 10305-3/5

Classes de aço disponíveis nos seguintes estados de superfície:

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

Classe
Aço

Características Químicas (% máx.) Características Mecânicas

Espessuras nominais
% por massa

ReL    (MPa)
Espessura
(mm)

Rm   (MPa)
Espessura 
(mm)

L0 = 80mm
Espessura
(mm)

L0 = 5,65 √S0

Espessura
(mm)

C 
% 
máx.

Mn 
% 
máx.

P 
% 
máx.

S 
% 
máx.

1 ≤  
≤ 2

2 ≤  
≤ 11 máx. 1 < 1,5 1,5 < 2 2 < 3 3 ≤ 11

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

EN 10111

Classes de aço disponíveis no seguinte estado de superfície:

Laminado a Quente (Bruto Laminagem/ Decapado).



Classe
Aço

Características Químicas Características Mecânicas

Espessuras nominais < 16mm   
% por massa

ReH mín.
Espessura
(mm)

Rm

Espessura
(mm)

L0 = 80mm
Espessura
(mm)

L0 = 5,65
Espessura
(mm)

C 
% 
máx.

Si 
% 
máx.

Mn 
% 
máx.

P 
% 
máx.

S 
% 
máx.

N 
% 
máx.

Cu 
% 
máx.

CEV 
% 
máx.

≤ 16 < 3 ≥ 3 
≤ 100

≤ 1 > 1  
≤ 1,5

> 1,5 
≤ 2

> 2 
≤ 2,5

> 2,5 
≤ 3

> 3 
≤ 40

S185 - - - - - - - - 185 310 a 540 290 a 510
l       10
t       8

l       11 
t       9

l       12 
t       10

l       13 
t       11

l       14 
t       12

l       18 
t       16

S235JR 0,19 - 1,50 0,045 0,045 0,014 0,60 0,35 235 360 a 510 360 a 510 17 18 19 20 21 26

S235J0 0,19 - 1,50 0,040 0,040 0,014 0,60 0,35 235 360 a 510 360 a 510

S235J2 0,19 - 1,50 0,035 0,035 - 0,60 0,35 235 360 a 510 360 a 510 15 16 17 18 19 24

S275JR 0,24 - 1,60 0,045 0,045 0,014 0,60 0,40 275 430 a 580 410 a 560 15 16 17 18 19 23

S275J0 0,21 - 1,60 0,040 0,040 0,014 0,60 0,40 275 430 a 580 410 a 560

S275J2 0,21 - 1,60 0,035 0,035 - 0,60 0,40 275 430 a 580 410 a 560 13 14 15 16 17 21

S355JR 0,27 0,60 1,70 0,045 0,045 0,014 0,60 0,45 355 510 a 680 470 a 630 14 15 16 17 18 22

S355J0 0,23 0,60 1,70 0,040 0,040 0,014 0,60 0,45 355 510 a 680 470 a 630

S355J2 0,23 0,60 1,70 0,035 0,035 - 0,60 0,45 355 510 a 680 470 a 630

S355K2 0,23 0,60 1,70 0,035 0,035 - 0,60 0,45 355 510 a 680 470 a 630 12 13 14 15 16 20

EN 10025-2

Classes de aço disponíveis no seguinte estado de superfície:

Laminado a Quente (Bruto Laminagem/ Decapado).

Classe
Aço

Características Químicas Características Mecânicas

Espessuras nominais
% por massa

Re    (MPa) a)

máx.
Rm    (MPa) A80  

c)

%
r90  

d) e)

mín.
n90  

d)

mín.

C 
% 
máx.

Mn 
% 
máx.

P 
% 
máx.

S 
% 
máx.

DC01 0,12 0,60 0,045 0,045 -/280  b) 270-410 28 - -

DC03 0,10 0,45 0,035 0,035 -/240  b) 270-370 34 1,3 -

EN 10130

Classes de aço disponíveis no seguinte estado de superfície:

Laminado a Frio.

a) Os valores do limite de elasticidade são o limite convencional de proporcionalidade a 0,2% para os produtos que não 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 máximo do limite de elasticidade é aumentado de 20 N/mm2. Para espessuras iguais ou inferiores a 0,5mm, o valor máximo 
do limite de elasticidade é aumentado de 40 MPa.

b) Por necessidades de cálculo, o limite inferor Re para classes DC01, DC03; DC04 e DC05 pode ser igual a 140 MPa.
c) Nos casos em que a espessura é inferior ou igual a 0,7mm, mas superior a 0,5mm, o valor mínimo de alongamneto após rotura é diminuído de 2 

unidades. Para as espessuras iguais ou inferiores a 0,5 mm, o valor mínimo do alongamento após rotura é diminuído de 4 unidades.
d) Os valores de r90 e de n90 só são aplicáveis a espessuras superiores ou iguais a 0,5mm.
e) Nos casos em que a espessura é superior a 2mm,  o valor r90 é diminuído de 0,2.



Classe
Aço

Acabamento Características Químicas Características Mecânicas

Espessuras nominais
% por massa

Simbolos 
Revestimento

Re

(MPa)
Rm

(MPa)
A80 
min.
%

C 
% 
máx.

Si 
% 
máx.

Mn 
% 
máx.

P 
% 
máx.

S 
% 
máx.

Ti  
% 
máx. a)

Altotal 
% 
mín.

Nb 
% 
máx.

DX51D +Z;+ZF;+ZA;+ZM;+AZ;+AS 0,18 0,50 1,20 0,12 0,045 0,30 - - +Z;+ZF;+ZA;+ZM;+AZ;+AS - 270-500 22

DX52D +Z;+ZF;+ZA;+ZM;+AZ;+AS 0,12 0,50 0,60 0,10 0,045 0,30 - - +Z;+ZF;+ZA;+ZM;+AZ;+AS
140-
300

270-420 26

DX53D +Z;+ZF;+ZA;+ZM;+AZ;+AS 0,12 0,50 0,60 0,10 0,045 0,30 - - +Z;+ZF;+ZA;+ZM;+AZ;+AS 140-260 270-380 30

DX54D +Z;+ZF;+ZA;+ZM;+AZ;+AS 0,12 0,50 0,60 0,10 0,045 0,30 - - +Z;+ZA
+ZF;+ZM
+AZ
+AS

120-220
120-220
120-220
120-220

260-350
260-350
260-350
260-350

36
34
36
34

DX55D +AS 0,12 0,50 0,60 0,10 0,045 0,30 - - +AS 140-240 270-370 30

DX56D +Z;+ZF;+ZA;+ZM;+AZ;+AS 0,12 0,50 0,60 0,10 0,045 0,30 - - +Z;+ZA
+ZF;+ZM
AZ;+AS

120-180
120-180
120-180

260-350
260-350
260-350

39
37
39

DX57D +Z;+ZF;+ZA;+ZM;+AS 0,12 0,50 0,60 0,10 0,045 0,30 - - +Z;+ZA
+ZF;+ZM
+AS

120-170
120-170
120-170

260-350
260-350
260-350

41
39
41

Rp 0,2 
min.

Rm 
min.

A80 
min.

S220GD +Z;+ZF;+ZA;+ZM;+AZ; 0,20 0,60 1,70 0,10 0,045 - - - +Z;+ZF;+ZA;+ZM;+AZ; 220 300 20

S250GD +Z;+ZF;+ZA;+ZM;+AZ;+AS 0,20 0,60 1,70 0,10 0,045 - - - +Z;+ZF;+ZA;+ZM;+AZ;+AS 250 330 19

S280GD +Z;+ZF;+ZA;+ZM;+AZ;+AS 0,20 0,60 1,70 0,10 0,045 - - - +Z;+ZF;+ZA;+ZM;+AZ;+AS 280 360 18

S320GD +Z;+ZF;+ZA;+ZM;+AZ;+AS 0,20 0,60 1,70 0,10 0,045 - - - +Z;+ZF;+ZA;+ZM;+AZ;+AS 320 390 17

S350GD +Z;+ZF;+ZA;+ZM;+AZ;+AS 0,20 0,60 1,70 0,10 0,045 - - - +Z;+ZF;+ZA;+ZM;+AZ;+AS 350 420 16

S390GD +Z;+ZF;+ZA;+ZM;+AZ; 0,20 0,60 1,70 0,10 0,045 - - - +Z;+ZF;+ZA;+ZM;+AZ; 390 460 16

S420GD +Z;+ZF;+ZA;+ZM;+AZ; 0,20 0,60 1,70 0,10 0,045 - - - +Z;+ZF;+ZA;+ZM;+AZ; 420 480 15

S450GD +Z;+ZF;+ZA;+ZM;+AZ; 0,20 0,60 1,70 0,10 0,045 - - - +Z;+ZF;+ZA;+ZM;+AZ; 450 510 14

S550GD +Z;+ZF;+ZA;+ZM;+AZ; 0,20 0,60 1,70 0,10 0,045 - - - +Z;+ZF;+ZA;+ZM;+AZ; 550 560 -

Rp 0,2 Rm

A80 
min.

HX180YD +Z;+ZF;+ZA;+ZM;+AZ;+AS 0,01 0,30 0,70 0,06 0,025 0,12 0,01 0,09 +Z;+ZF;+ZA;+ZM;+AZ;+AS 180-240 330-390 34

HX220YD +Z;+ZF;+ZA;+ZM;+AZ;+AS 0,01 0,30 0,90 0,08 0,025 0,12 0,01 0,09 220-280 340-420 32

HX260YD +Z;+ZF;+ZA;+ZM;+AZ;+AS 0,01 0,30 1,60 0,10 0,025 0,12 0,01 0,09 260-320 380-440 30

HX260LAD +Z;+ZF;+ZA;+ZM;+AZ;+AS 0,11 0,50 1,00 0,03 0,025 0,15 0,015 0,09 260-330 350-430 26

HX300YD +Z;+ZF;+ZA;+ZM;+AZ;+AS 0,015 0,30 1,60 0,10 0,025 0,12 0,01 0,09 300-360 390-470 27

HX300LAD +Z;+ZF;+ZA;+ZM;+AZ;+AS 0,12 0,50 1,40 0,03 0,025 0,15 0,015 0,09 300-380 380-480 23

HX340LAD +Z;+ZF;+ZA;+ZM;+AZ;+AS 0,12 0,50 1,40 0,03 0,025 0,15 0,015 0,10 340-420 410-510 21

HX380LAD +Z;+ZF;+ZA;+ZM;+AZ;+AS 0,12 0,50 1,50 0,03 0,025 0,15 0,015 0,10 380-480 440-560 19

HX420LAD +Z;+ZF;+ZA;+ZM;+AZ;+AS 0,12 0,50 1,60 0,03 0,025 0,15 0,015 0,10 420-520 470-590 17

HX460LAD +Z;+ZF;+ZA;+ZM;+AZ;+AS 0,15 0,50 1,70 0,03 0,025 0,15 0,015 0,10 460-560 500-640 15

HX500LAD +Z;+ZF;+ZA;+ZM;+AZ;+AS 0,15 0,50 1,70 0,03 0,025 0,15 0,015 0,10 500-620 530-690 13

EN 10346

Classes de aço disponíveis no seguinte estado de superfície:

Galvanizado.

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



CONDIÇÕES DE FORNECIMENTO

GALVANIZAÇÃO POR IMERSÃO

Possibilidade de fornecimento de tubos galvanizados por imersão a 

quente, de acordo com a norma EN 10240 A.1/ A.2 ou com a ISO 1461, 

conferindo maior proteção contra a corrosão.

PROTEÇÃO DA SUPERFÍCIE

Os tubos poderão ser oleados para sua proteção, durante o seu aprovi-

sionamento.

TOLERÂNCIAS ESPECIAIS

As tolerâncias especiais devem ser solicitadas no ato de consulta/en-

comenda.

SOLDADURA

Possibilidade de remoção do cordão interno de soldadura. Na encomen-

da e ou consulta, poder-se-á definir um valor objetivo para a posição do 

cordão de soldadura mais respetiva tolerância.

CORTE LONGITUDINAL

Capacidade de produção e fornecimento de tubos, com tolerâncias es-

pecíficas, determinadas durante a operação tecnológica de corte longi-

tudinal.

ACONDICIONAMENTO E ETIQUETAGEM

O material é disponibilizado em atados geométricos cintados com ban-

das de aço (formato hexagonal, quadrado e/ou retangular), para maior 

otimização de espaço, fácil manuseamento e eficaz etiquetagem, garan-

tindo a identificação e rastreabilidade de produto.

INDÚSTRIA CONSTRUÇÃO AGRICULTURA ENERGIA ENGENHARIA
E ARQUITETURA

ÁREAS DE APLICAÇÃO





TUBOS PARA CONDUÇÃO DE ÁGUA
E OUTROS LÍQUIDOS
EN 10224

Rua 13 de Julho, nº 295

3720-011 Carregosa

Oliveira de Azeméis

PORTUGAL

P +351.256 411 400

M +351.965 964 400

FERPINTA.PT

GAMA DIMENSIONAL

Alguns projetos exigem especificações particulares pelo seu 

campo de aplicação.

No âmbito do transporte de líquidos, incluindo o transporte de 

água para consumo humano, a norma EN 10224 permite uma 

variedade de soluções dinâmicas de acordo com as necessidades 

específicas do projeto.

Os tubos para condução de água e outros líquidos possuem 

múltiplas possibilidades de aplicação em ambiente industrial, 

domiciliário ou até hospitalar, como previsto no Mandato Europeu 

relativo aos produtos de construção.



CARACTERÍSTICAS DIMENSIONAIS

Dimensões exteriores

(D)

Espessura da parede

(T)

T < 3,0mm: 0,3mm

T > 3,0mm: ±10%

Ovalização

(O)

(O) = 100
(Dmáx. - Dmín.)

D

Massa linear

(M)

Segundo EN 10220

Comprimento L (mm) Tolerância (mm)

2000 < L < 6000 + 10mm

6000 < L < 12000 + 15mm

L > 12000 Segundo acordo

Comprimento exato

(L)

Rectitude

0,20% do comprimento total

Ø < 219,1

± 1% c/ mín. ± 0,5mm

Ø > 219,1

± 0,75%



TABELA DIMENSIONAL

Ø Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

W - Momento 
de Flexão 
Elástico
(cm3)

i - Raio
de Giração
(cm)

16 1,50 0,536 469 1508 0,683 0,182 0,227 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 2,5 1,159 331 2302 1,477 0,664 0,623 0,671

22 1,5 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 1,5 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 1,5 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 1,5 0,940 271 1528 1,197 0,969 0,720 0,900

Tubos Circulares

EN 10244



Ø Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

W - Momento 
de Flexão 
Elástico
(cm3)

i - Raio
de Giração
(cm)

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 2,9 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 1,5 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 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

31,8 1,5 1,121 217 1460 1,428 1,643 1,033 1,073

31,8 2,0 1,470 217 1914 1,872 2,088 1,313 1,056

31,8 2,3 1,673 217 2178 2,132 2,333 1,467 1,046

31,8 2,6 1,872 217 2437 2,385 2,562 1,611 1,036

31,8 2,9 2,067 217 2691 2,633 2,777 1,746 1,027

32 1,5 1,128 217 1469 1,437 1,675 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 1,771 1,034

33,7 1,5 1,191 127 908 1,517 1,971 1,170 1,140

33,7 2,0 1,564 127 1192 1,992 2,512 1,491 1,123

33,7 2,3 1,781 127 1357 2,269 2,811 1,668 1,113

33,7 2,5 1,924 127 1466 2,450 3,001 1,781 1,107

33,7 2,6 1,994 127 1519 2,540 3,093 1,835 1,103

33,7 3,0 2,271 127 1731 2,893 3,441 2,042 1,091

33,7 3,2 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 1,5 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 1,814 1,159

35 2,6 2,077 169 2106 2,646 3,495 1,997 1,149

35 2,9 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 1,117

35 4 3,058 169 3101 3,896 4,757 2,719 1,105

Tubos Circulares

EN 10244



Ø Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

W - Momento 
de Flexão 
Elástico
(cm3)

i - Raio
de Giração
(cm)

38 1,5 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 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 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 1,5 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 3,0 2,737 127 2086 3,487 6,007 3,003 1,312

40 3,2 2,904 127 2213 3,700 6,310 3,155 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 1,5 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 3,2 3,062 91 1672 3,901 7,390 3,519 1,376

42 3,6 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 1,5 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 7,247 3,419 1,397

42,4 3,2 3,094 91 1689 3,941 7,620 3,594 1,391

42,4 3,6 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 1,5 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

Tubos Circulares

EN 10244



Ø Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

W - Momento 
de Flexão 
Elástico
(cm3)

i - Raio
de Giração
(cm)

44,5 2,9 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 1,5 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 5,152 10,929 4,857 1,456

48,3 1,5 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 2,9 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 5,701 1,573

48,3 4,5 4,861 91 2654 6,192 15,006 6,214 1,557

48,3 5,0 5,339 91 2915 6,802 16,153 6,689 1,541

50,0 1,5 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 2,9 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 5,176 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 1,5 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 2,9 3,426 91 1871 4,364 12,562 4,946 1,697
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Ø Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

W - Momento 
de Flexão 
Elástico
(cm3)

i - Raio
de Giração
(cm)

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 1,674

50,8 4,0 4,617 91 2521 5,881 16,219 6,385 1,661

50,8 4,5 5,138 91 2805 6,546 17,705 6,971 1,645

50,8 5,0 5,647 91 3083 7,194 19,088 7,515 1,629

50,8 6,0 6,629 91 3619 8,445 21,566 8,490 1,598

55,0 1,5 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 2,9 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 3,2 4,088 61 1496 5,208 17,533 6,376 1,835

55,0 3,6 4,563 61 1670 5,813 19,292 7,015 1,822

55,0 4,0 5,031 61 1841 6,409 20,965 7,624 1,809

57,0 1,5 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 3,6 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 1,5 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 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 5,0 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
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(mm)

Peso          
(Kg/m)
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Secção                     
(cm2)
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(cm3)

i - Raio
de Giração
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63,5 1,5 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 7,277 2,155

63,5 2,9 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 3,6 5,318 37 1181 6,775 30,494 9,604 2,122

63,5 4,0 5,869 37 1303 7,477 33,238 10,469 2,108

63,5 4,5 6,548 37 1454 8,341 36,505 11,498 2,092

63,5 5,0 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 1,5 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 2,9 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 5,0 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 1,5 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 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 5,0 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
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Ø Espessura 
(mm)

Peso          
(Kg/m)
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por Atado
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Secção                     
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i - Raio
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70,0 8,0 12,232 37 2716 15,582 76,120 21,748 2,210

76,1 1,5 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 4,538 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 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 7,112 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 5,0 8,767 37 1946 11,168 70,922 18,639 2,520

76,1 6,0 10,373 37 2303 13,214 81,759 21,487 2,487

76,1 6,3 10,845 37 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 1,5 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 2,9 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 3,6 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 1,5 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 5,123 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 3,2 6,258 37 1389 7,972 62,768 15,216 2,806

82,5 3,6 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 1,5 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 2,9 5,729 37 1272 7,298 58,604 14,121 2,834

83,0 3,0 5,919 37 1314 7,540 60,403 14,555 2,830
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Ø Espessura 
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Peso          
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83,0 3,2 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 1,5 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 2,9 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 3,2 6,763 37 1501 8,616 79,206 17,819 3,032

88,9 3,6 7,573 37 1681 9,647 87,899 19,775 3,018

88,9 4,0 8,375 37 1859 10,669 96,340 21,674 3,005

88,9 4,5 9,366 37 2079 11,932 106,545 23,970 2,988

88,9 5,0 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 1,5 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 2,9 6,587 37 1462 8,391 89,057 18,749 3,258

95,0 3,0 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 1,5 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 2,9 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 3,6 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
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100,0 4,5 10,598 19 1208 13,501 154,257 30,851 3,380

100,0 5,0 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

101,6 1,5 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

101,6 2,3 5,632 19 642 7,175 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

101,6 2,9 7,059 19 805 8,992 109,593 21,573 3,491

101,6 3,0 7,295 19 832 9,293 113,035 22,251 3,488

101,6 3,2 7,765 19 885 9,892 119,854 23,593 3,481

101,6 3,6 8,701 19 992 11,084 133,237 26,228 3,467

101,6 4,0 9,628 19 1098 12,265 146,284 28,796 3,454

101,6 4,5 10,776 19 1228 13,727 162,129 31,915 3,437

101,6 5,0 11,912 19 1358 15,174 177,469 34,935 3,420

101,6 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

101,6 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 2,9 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 3,2 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 5,0 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 7,162 19 816 9,124 142,373 24,912 3,950

114,3 2,9 7,967 19 908 10,149 157,546 27,567 3,940
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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

114,3 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 5,0 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 7,0 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 7,414 129,081 21,513 4,173

120,0 2,3 6,676 19 761 8,505 147,327 24,555 4,162

120,0 2,6 7,528 19 858 9,589 165,291 27,549 4,152

120,0 2,9 8,375 19 955 10,669 182,976 30,496 4,141

120,0 3,0 8,656 19 987 11,027 188,810 31,468 4,138

120,0 3,2 9,217 19 1051 11,742 200,385 33,397 4,131

120,0 3,6 10,334 19 1178 13,165 223,170 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 5,0 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 2,9 8,732 23 1205 11,124 207,420 33,187 4,318

125,0 3,0 9,026 23 1246 11,498 214,054 34,249 4,315

125,0 3,2 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

125,0 4,5 13,373 23 1845 17,035 309,627 49,540 4,263

125,0 5,0 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

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
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127,0 2,6 7,977 14 670 10,161 196,646 30,968 4,399

127,0 2,9 8,875 14 746 11,306 217,776 34,295 4,389

127,0 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

127,0 4,0 12,133 14 1019 15,457 292,613 46,081 4,351

127,0 4,5 13,595 14 1142 17,318 325,287 51,226 4,334

127,0 5,0 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 2,9 9,305 19 1061 11,853 250,903 37,730 4,601

133,0 3,0 9,618 19 1096 12,252 258,966 38,942 4,597

133,0 3,2 10,243 19 1168 13,049 274,978 41,350 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

133,0 5,0 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

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 2,9 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 5,0 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 7,0 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 1 020,012 146,029 4,519

141,3 2,9 9,898 13 772 12,609 302,035 42,751 4,894

141,3 3,2 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
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Ø Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

W - Momento 
de Flexão 
Elástico
(cm3)

i - Raio
de Giração
(cm)

141,3 4,5 15,182 13 1184 19,340 452,898 64,104 4,839

141,3 5,0 16,807 13 1311 21,410 497,853 70,468 4,822

141,3 6,0 20,020 13 1562 25,503 584,733 82,765 4,788

141,3 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

141,3 10,0 32,381 13 2526 41,249 894,059 126,548 4,656

141,3 12,0 38,265 13 2985 48,745 1 027,452 145,428 4,591

141,3 12,5 39,705 13 3097 50,580 1 058,739 149,857 4,575

152,0 2,9 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 3,2 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 4,5 16,369 13 1277 20,852 567,613 74,686 5,217

152,0 5,0 18,126 13 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 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 1 129,987 148,682 5,033

152,0 12,0 41,431 13 3232 52,779 1 302,580 171,392 4,968

152,0 12,5 43,003 13 3354 54,782 1 343,277 176,747 4,952

152,4 2,9 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 3,2 11,774 13 918 14,999 417,557 54,798 5,276

152,4 3,6 13,211 13 1030 16,829 466,042 61,160 5,262

152,4 4,0 14,639 13 1142 18,648 513,732 67,419 5,249

152,4 4,5 16,413 13 1280 20,909 572,241 75,097 5,231

152,4 5,0 18,176 13 1418 23,154 629,538 82,617 5,214

152,4 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 5,113

152,4 10,0 35,118 13 2739 44,736 1 139,531 149,545 5,047

152,4 12,0 41,550 13 3241 52,930 1 313,722 172,404 4,982

152,4 12,5 43,127 13 3364 54,939 1 354,804 177,796 4,966

159,0 2,9 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 5,0 18,989 13 1481 24,190 717,876 90,299 5,448
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Ø Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

W - Momento 
de Flexão 
Elástico
(cm3)

i - Raio
de Giração
(cm)

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 7,0 26,240 10 1574 33,427 967,406 121,686 5,380

159,0 8,0 29,791 10 1787 37,950 1 084,671 136,437 5,346

159,0 10,0 36,746 10 2205 46,810 1 304,880 164,136 5,280

159,0 12,0 43,503 10 2610 55,418 1 506,876 189,544 5,215

159,0 12,5 45,161 10 2710 57,530 1 554,652 195,554 5,198

165,1 2,9 11,600 10 696 14,777 486,126 58,889 5,736

165,1 3,2 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 5,711

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

165,1 5,0 19,742 10 1185 25,148 806,543 97,704 5,663

165,1 6,0 23,542 10 1413 29,990 950,252 115,112 5,629

165,1 6,3 24,672 10 1480 31,430 992,282 120,204 5,619

165,1 8,0 30,995 10 1860 39,484 1 221,246 147,940 5,562

165,1 10,0 38,250 10 2295 48,726 1 471,285 178,230 5,495

165,1 12,0 45,308 10 2718 57,717 1 701,479 206,115 5,430

165,1 12,5 47,042 10 2823 59,926 1 756,054 212,726 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 23,157 777,216 92,361 5,793

168,3 5,0 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 1 053,421 125,184 5,732

168,3 7,0 27,845 10 1671 35,472 1 155,788 137,349 5,708

168,3 8,0 31,626 10 1898 40,288 1 297,271 154,162 5,675

168,3 10,0 39,039 10 2342 49,731 1 563,984 185,857 5,608

168,3 12,0 46,255 10 2775 58,924 1 809,966 215,088 5,542

168,3 12,5 48,028 10 2882 61,183 1 868,353 222,026 5,526

177,8 2,9 12,509 10 751 15,934 609,462 68,556 6,184

177,8 3,0 12,932 10 776 16,475 629,410 70,800 6,181

177,8 4,0 17,145 10 1029 21,840 825,086 92,811 6,146

177,8 4,5 19,232 10 1154 24,500 920,367 103,528 6,129

177,8 5,0 21,308 10 1278 27,143 1 013,969 114,057 6,112

177,8 6,0 25,421 10 1525 32,384 1 196,217 134,558 6,078

177,8 6,3 26,646 10 1599 33,943 1 249,621 140,565 6,068

177,8 7,0 29,485 7 1238 37,561 1 371,988 154,329 6,044
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Ø Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

W - Momento 
de Flexão 
Elástico
(cm3)

i - Raio
de Giração
(cm)

177,8 8,0 33,500 7 1407 42,675 1 541,437 173,390 6,010

177,8 10,0 41,382 7 1738 52,716 1 861,982 209,447 5,943

177,8 12,0 49,067 7 2061 62,505 2 159,055 242,863 5,877

177,8 12,5 50,957 7 2140 64,913 2 229,795 250,821 5,861

193,7 2,9 13,646 7 573 17,383 791,213 81,695 6,747

193,7 3,0 14,109 7 593 17,973 817,223 84,380 6,743

193,7 4,0 18,713 7 786 23,838 1 072,791 110,768 6,708

193,7 4,5 20,997 7 882 26,748 1 197,516 123,646 6,691

193,7 5,0 23,268 7 977 29,641 1 320,232 136,317 6,674

193,7 6,0 27,774 7 1167 35,381 1 559,723 161,045 6,640

193,7 6,3 29,116 7 1223 37,090 1 630,046 168,306 6,629

193,7 7,0 32,230 7 1354 41,057 1 791,435 184,970 6,605

193,7 8,0 36,637 7 1539 46,672 2 015,537 208,109 6,572

193,7 10,0 45,303 7 1903 57,711 2 441,588 252,100 6,504

193,7 12,0 53,772 7 2258 68,499 2 839,200 293,154 6,438

193,7 12,5 55,858 7 2346 71,157 2 934,312 302,975 6,422

200,0 2,9 14,096 10 846 17,957 872,191 87,219 6,969

200,0 3,0 14,575 10 875 18,567 900,908 90,091 6,966

200,0 4,0 19,335 10 1160 24,630 1 183,229 118,323 6,931

200,0 4,5 21,696 7 911 27,638 1 321,121 132,112 6,914

200,0 5,0 24,045 7 1010 30,631 1 456,865 145,686 6,897

200,0 6,0 28,706 7 1206 36,568 1 721,994 172,199 6,862

200,0 7,0 33,318 7 1399 42,443 1 978,795 197,879 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 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 3 250,122 325,012 6,644

219,1 2,9 15,462 7 649 19,697 1 151,074 105,073 7,645

219,1 3,0 15,988 9 863 20,367 1 189,129 108,547 7,641

219,1 4,0 21,219 9 1146 27,030 1 563,836 142,751 7,606

219,1 4,5 23,816 9 1286 30,338 1 747,240 159,492 7,589

219,1 5,0 26,400 9 1426 33,631 1 928,043 175,997 7,572

219,1 6,0 31,532 9 1703 40,168 2 281,947 208,302 7,537

219,1 6,3 33,062 9 1785 42,117 2 386,139 217,813 7,527

219,1 7,0 36,615 9 1977 46,643 2 625,746 239,685 7,503

219,1 8,0 41,648 7 1749 53,055 2 959,633 270,163 7,469

219,1 10,0 51,567 7 2166 65,691 3 598,439 328,475 7,401

219,1 12,0 61,289 7 2574 78,075 4 199,882 383,376 7,334

219,1 12,5 63,688 7 2675 81,132 4 344,580 396,584 7,318
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Ø Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

W - Momento 
de Flexão 
Elástico
(cm3)

i - Raio
de Giração
(cm)

244,5 3,6 21,387 7 898 27,245 1 976,832 161,704 8,518

244,5 4,0 23,724 7 996 30,222 2 185,673 178,787 8,504

244,5 4,5 26,634 7 1119 33,929 2 443,761 199,899 8,487

244,5 5,0 29,532 7 1240 37,621 2 698,582 220,743 8,469

244,5 6,0 35,291 5 1059 44,956 3 198,535 261,639 8,435

244,5 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 3 685,750 301,493 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 5 073,147 414,981 8,298

244,5 12,0 68,806 4 1651 87,650 5 938,344 485,754 8,231

244,5 12,5 71,518 4 1716 91,106 6 147,418 502,856 8,214

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 5,0 33,046 8 1586 42,097 3 780,815 276,983 9,477

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 5 177,302 379,290 9,408

273,0 8,0 52,282 4 1255 66,602 5 851,714 428,697 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 4 747 39,655 3 901,061 273,759 9,918

285,0 5,0 34,526 4 829 43,982 4 311,640 302,571 9,901

285,0 6,0 41,283 4 991 52,590 5 119,465 359,261 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 8 177,713 573,875 9,729

285,0 12,0 80,791 4 1939 102,919 9 606,548 674,144 9,661

285,0 12,5 84,003 4 2016 107,010 9 953,649 698,502 9,644

323,9 4,0 31,557 4 757 40,200 5 143,165 317,577 11,311

323,9 5,0 39,323 4 944 50,093 6 369,425 393,296 11,276

323,9 6,0 47,039 4 1129 59,923 7 572,467 467,581 11,241

323,9 6,3 49,345 4 1184 62,859 7 928,897 489,589 11,231

323,9 7,0 54,707 4 1313 69,690 8 752,588 540,450 11,207

323,9 8,0 62,325 4 1496 79,394 9 910,081 611,922 11,172

323,9 10,0 77,412 4 1858 98,615 12 158,342 750,747 11,104

323,9 12,0 92,303 4 2215 117,584 14 319,559 884,196 11,035

323,9 12,5 95,995 4 2304 122,286 14 846,530 916,735 11,019
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CLASSES DO AÇO

Classe
Aço

Características Químicas Características Mecânicas

% por massa Rm Re (MPa)
Espessura

(mm)

A
%

C 
% 
máx.

Si 
% 
máx.

Mn 
% 
máx.

P 
% 
máx.

S 
% 
máx.

MPa < 16 > 16 L0 = 5,65 S0

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

CONDIÇÕES DE FORNECIMENTO

ACONDICIONAMENTO

O material é disponibilizado em atados geométricos, cintados com ban-

das de aço, em formato hexagonal, quadrado e/ou retangular. Para faci-

litar o manuseamento (carga/descarga) todos os atados são fornecidos 

com cintas de poliéster adequadas ao peso do atado.

ETIQUETAGEM

Cada atado é fornecido com uma etiqueta fixada por um grampo metá-

lico, garantindo a identificação do produto e consequentemente a ras-

treabilidade do mesmo.

PROTEÇÃO DA SUPERFÍCIE

Durante o fabrico todos os tubos são revestidos por óleo protetivo, de 

alto poder hidrofugante, de forma a proteger a superfície contra a cor-

rosão. Salvo indicação contrária pelo cliente no ato da encomenda/con-

sulta.

CERTIFICADO

Na expedição, todas as encomendas são acompanhadas do respetivo 

certificado de inspeção, segundo a EN 10204, de acordo com a norma 

de produto aplicável.



CONSTRUÇÃO ENGENHARIA
E ARQUITETURA

ÁREAS DE APLICAÇÃO

OPÇÕES DE FORNECIMENTO

GALVANIZAÇÃO POR IMERSÃO

Possibilidade de fornecimento de tubos galvanizados por imersão a 

quente, de acordo com a norma EN 10240 A.1/ A.2 ou com a ISO 1461, 

conferindo maior proteção contra a corrosão.

TOLERÂNCIAS ESPECIAIS

As tolerâncias especiais devem ser solicitadas no ato de consulta/en-

comenda.

SOLDADURA

Possibilidade de remoção do cordão interno de soldadura.

APTIDÃO À GALVANIZAÇÃO 

Possibilidade de fornecimento de tubos com características químicas 

que garantam a aptidão à galvanização por imersão a quente.

VALOR EQUIVALENTE DE CARBONO (CEV)

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

menda.

COMPRIMENTO

Capacidade de fornecimento de tubos com comprimentos específicos, 

solicitados no ato da consulta/encomenda.

OPERAÇÕES DE DEFORMAÇÃO ESPECIFICAS (OU ESPECIAIS) 

Possibilidade de fornecimento de tubos, de acordo com as mais exigen-

tes capacidades de deformação.

EMBALAMENTO

Os atados poderão ser configurados, de acordo com indicações do clien-

te, no ato da consulta/ encomenda. Possibilidade de serem utilizadas 

embalagens com proteção anticorrosiva – VCI.

ENSAIOS LABORATORIAIS  

Possibilidade de serem solicitados ensaios laboratoriais específicos, não 

previstos na norma aplicável (anisotropia, nevoeiro salino, metalografia, 

alongamento à espessura, entre outros).





TUBOS PARA FINS MECÂNICOS
E ENGENHARIA
EN 10296-1

Os Tubos para fins Mecânicos e de Engenharia Geral garantem, a 

vários setores industriais, soluções inovadoras, que permitirão a 

adoção de métodos de produção e processamento tecnicamente 

mais modernos e competitivos. São elementos estruturais versá-

teis, de elevada precisão, que aliando a sua estabilidade ao seu 

baixo peso, permitem que sejam adequados a peças mecânicas de 

grandes dimensões, em sistemas mecânicos, transportadoras, etc

Rua 13 de Julho, nº 295

3720-011 Carregosa

Oliveira de Azeméis

PORTUGAL

P +351.256 411 400

M +351.965 964 400

FERPINTA.PT

GAMA DIMENSIONAL



CARACTERÍSTICAS DIMENSIONAIS

Dimensões exteriores

(D/B/H)

D < 170mm ± 0,5% de D ou ± 0,15mm, 
o maior dos dois valores

D > 170mm ± 0,75% de D

Espessura da parede

(T)

T < 3,0mm: ± 10% ou ± 0,1mm, o maior dos dois valores

T > 3,0mm: ± 8% ou ± 2,0mm, o maior dos dois valores

Ovalização

De acordo com o diâmetro

Rectitude

0,15% do comprimento total

Massa linear

(M)

M = 0,785mm x A

Comprimento L (mm) Tolerância (mm)

< 6000 0 / + 10mm

> 6000 < 12000 0 / + 15mm

> 12000 0 / + por acordo

Comprimento exato

(L)



TABELA DIMENSIONAL

Ø Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

W - Momento 
de Flexão 
Elástico
(cm3)

i - Raio
de Giração
(cm)

16 1,50 0,536 469 1508 0,683 0,182 0,227 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 2,5 1,159 331 2302 1,477 0,664 0,623 0,671

22 1,5 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 1,5 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 1,5 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 1,5 0,940 271 1528 1,197 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 2,9 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 1,5 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 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

31,8 1,5 1,121 217 1460 1,428 1,643 1,033 1,073

31,8 2,0 1,470 217 1914 1,872 2,088 1,313 1,056
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31,8 2,3 1,673 217 2178 2,132 2,333 1,467 1,046

31,8 2,6 1,872 217 2437 2,385 2,562 1,611 1,036

31,8 2,9 2,067 217 2691 2,633 2,777 1,746 1,027

32 1,5 1,128 217 1469 1,437 1,675 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 1,771 1,034

33,7 1,5 1,191 127 908 1,517 1,971 1,170 1,140

33,7 2,0 1,564 127 1192 1,992 2,512 1,491 1,123

33,7 2,3 1,781 127 1357 2,269 2,811 1,668 1,113

33,7 2,5 1,924 127 1466 2,450 3,001 1,781 1,107

33,7 2,6 1,994 127 1519 2,540 3,093 1,835 1,103

33,7 3,0 2,271 127 1731 2,893 3,441 2,042 1,091

33,7 3,2 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 1,5 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 1,814 1,159

35 2,6 2,077 169 2106 2,646 3,495 1,997 1,149

35 2,9 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 1,117

35 4 3,058 169 3101 3,896 4,757 2,719 1,105

38 1,5 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 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 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 1,5 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 3,0 2,737 127 2086 3,487 6,007 3,003 1,312
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40 3,2 2,904 127 2213 3,700 6,310 3,155 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 1,5 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 3,2 3,062 91 1672 3,901 7,390 3,519 1,376

42 3,6 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 1,5 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 7,247 3,419 1,397

42,4 3,2 3,094 91 1689 3,941 7,620 3,594 1,391

42,4 3,6 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 1,5 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 2,9 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 1,5 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 5,152 10,929 4,857 1,456

48,3 1,5 1,731 91 945 2,205 6,044 2,503 1,655
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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 2,9 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 5,701 1,573

48,3 4,5 4,861 91 2654 6,192 15,006 6,214 1,557

48,3 5,0 5,339 91 2915 6,802 16,153 6,689 1,541

50,0 1,5 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 2,9 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 5,176 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 1,5 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 2,9 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 1,674

50,8 4,0 4,617 91 2521 5,881 16,219 6,385 1,661

50,8 4,5 5,138 91 2805 6,546 17,705 6,971 1,645

50,8 5,0 5,647 91 3083 7,194 19,088 7,515 1,629

50,8 6,0 6,629 91 3619 8,445 21,566 8,490 1,598

55,0 1,5 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 2,9 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 3,2 4,088 61 1496 5,208 17,533 6,376 1,835

55,0 3,6 4,563 61 1670 5,813 19,292 7,015 1,822
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55,0 4,0 5,031 61 1841 6,409 20,965 7,624 1,809

57,0 1,5 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 3,6 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 1,5 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 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 5,0 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 1,5 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 7,277 2,155

63,5 2,9 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 3,6 5,318 37 1181 6,775 30,494 9,604 2,122

63,5 4,0 5,869 37 1303 7,477 33,238 10,469 2,108

63,5 4,5 6,548 37 1454 8,341 36,505 11,498 2,092

63,5 5,0 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 1,5 2,349 37 521 2,992 15,091 4,643 2,246
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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 2,9 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 5,0 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 1,5 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 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 5,0 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 1,5 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 4,538 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 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 7,112 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 5,0 8,767 37 1946 11,168 70,922 18,639 2,520

76,1 6,0 10,373 37 2303 13,214 81,759 21,487 2,487
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76,1 6,3 10,845 37 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 1,5 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 2,9 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 3,6 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 1,5 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 5,123 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 3,2 6,258 37 1389 7,972 62,768 15,216 2,806

82,5 3,6 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 1,5 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 2,9 5,729 37 1272 7,298 58,604 14,121 2,834

83,0 3,0 5,919 37 1314 7,540 60,403 14,555 2,830

83,0 3,2 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 1,5 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 2,9 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 3,2 6,763 37 1501 8,616 79,206 17,819 3,032

88,9 3,6 7,573 37 1681 9,647 87,899 19,775 3,018

88,9 4,0 8,375 37 1859 10,669 96,340 21,674 3,005
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88,9 4,5 9,366 37 2079 11,932 106,545 23,970 2,988

88,9 5,0 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 1,5 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 2,9 6,587 37 1462 8,391 89,057 18,749 3,258

95,0 3,0 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 1,5 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 2,9 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 3,6 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 5,0 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

101,6 1,5 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

101,6 2,3 5,632 19 642 7,175 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

101,6 2,9 7,059 19 805 8,992 109,593 21,573 3,491

101,6 3,0 7,295 19 832 9,293 113,035 22,251 3,488

101,6 3,2 7,765 19 885 9,892 119,854 23,593 3,481
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Ø Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

W - Momento 
de Flexão 
Elástico
(cm3)

i - Raio
de Giração
(cm)

101,6 3,6 8,701 19 992 11,084 133,237 26,228 3,467

101,6 4,0 9,628 19 1098 12,265 146,284 28,796 3,454

101,6 4,5 10,776 19 1228 13,727 162,129 31,915 3,437

101,6 5,0 11,912 19 1358 15,174 177,469 34,935 3,420

101,6 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

101,6 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 2,9 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 3,2 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 5,0 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 7,162 19 816 9,124 142,373 24,912 3,950

114,3 2,9 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

114,3 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 5,0 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 7,0 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 7,414 129,081 21,513 4,173

120,0 2,3 6,676 19 761 8,505 147,327 24,555 4,162

120,0 2,6 7,528 19 858 9,589 165,291 27,549 4,152
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120,0 2,9 8,375 19 955 10,669 182,976 30,496 4,141

120,0 3,0 8,656 19 987 11,027 188,810 31,468 4,138

120,0 3,2 9,217 19 1051 11,742 200,385 33,397 4,131

120,0 3,6 10,334 19 1178 13,165 223,170 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 5,0 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 2,9 8,732 23 1205 11,124 207,420 33,187 4,318

125,0 3,0 9,026 23 1246 11,498 214,054 34,249 4,315

125,0 3,2 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

125,0 4,5 13,373 23 1845 17,035 309,627 49,540 4,263

125,0 5,0 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

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

127,0 2,6 7,977 14 670 10,161 196,646 30,968 4,399

127,0 2,9 8,875 14 746 11,306 217,776 34,295 4,389

127,0 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

127,0 4,0 12,133 14 1019 15,457 292,613 46,081 4,351

127,0 4,5 13,595 14 1142 17,318 325,287 51,226 4,334

127,0 5,0 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 2,9 9,305 19 1061 11,853 250,903 37,730 4,601

133,0 3,0 9,618 19 1096 12,252 258,966 38,942 4,597
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133,0 3,2 10,243 19 1168 13,049 274,978 41,350 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

133,0 5,0 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

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 2,9 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 5,0 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 7,0 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 1 020,012 146,029 4,519

141,3 2,9 9,898 13 772 12,609 302,035 42,751 4,894

141,3 3,2 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

141,3 4,5 15,182 13 1184 19,340 452,898 64,104 4,839

141,3 5,0 16,807 13 1311 21,410 497,853 70,468 4,822

141,3 6,0 20,020 13 1562 25,503 584,733 82,765 4,788

141,3 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

141,3 10,0 32,381 13 2526 41,249 894,059 126,548 4,656

141,3 12,0 38,265 13 2985 48,745 1 027,452 145,428 4,591

141,3 12,5 39,705 13 3097 50,580 1 058,739 149,857 4,575

152,0 2,9 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 3,2 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 4,5 16,369 13 1277 20,852 567,613 74,686 5,217

Perfis Ocos Circulares

EN 10296 - 1



Ø Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

W - Momento 
de Flexão 
Elástico
(cm3)

i - Raio
de Giração
(cm)

152,0 5,0 18,126 13 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 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 1 129,987 148,682 5,033

152,0 12,0 41,431 13 3232 52,779 1 302,580 171,392 4,968

152,0 12,5 43,003 13 3354 54,782 1 343,277 176,747 4,952

152,4 2,9 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 3,2 11,774 13 918 14,999 417,557 54,798 5,276

152,4 3,6 13,211 13 1030 16,829 466,042 61,160 5,262

152,4 4,0 14,639 13 1142 18,648 513,732 67,419 5,249

152,4 4,5 16,413 13 1280 20,909 572,241 75,097 5,231

152,4 5,0 18,176 13 1418 23,154 629,538 82,617 5,214

152,4 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 5,113

152,4 10,0 35,118 13 2739 44,736 1 139,531 149,545 5,047

152,4 12,0 41,550 13 3241 52,930 1 313,722 172,404 4,982

152,4 12,5 43,127 13 3364 54,939 1 354,804 177,796 4,966

159,0 2,9 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 5,0 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 7,0 26,240 10 1574 33,427 967,406 121,686 5,380

159,0 8,0 29,791 10 1787 37,950 1 084,671 136,437 5,346

159,0 10,0 36,746 10 2205 46,810 1 304,880 164,136 5,280

159,0 12,0 43,503 10 2610 55,418 1 506,876 189,544 5,215

159,0 12,5 45,161 10 2710 57,530 1 554,652 195,554 5,198

165,1 2,9 11,600 10 696 14,777 486,126 58,889 5,736

165,1 3,2 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 5,711

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

165,1 5,0 19,742 10 1185 25,148 806,543 97,704 5,663

165,1 6,0 23,542 10 1413 29,990 950,252 115,112 5,629
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165,1 6,3 24,672 10 1480 31,430 992,282 120,204 5,619

165,1 8,0 30,995 10 1860 39,484 1 221,246 147,940 5,562

165,1 10,0 38,250 10 2295 48,726 1 471,285 178,230 5,495

165,1 12,0 45,308 10 2718 57,717 1 701,479 206,115 5,430

165,1 12,5 47,042 10 2823 59,926 1 756,054 212,726 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 23,157 777,216 92,361 5,793

168,3 5,0 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 1 053,421 125,184 5,732

168,3 7,0 27,845 10 1671 35,472 1 155,788 137,349 5,708

168,3 8,0 31,626 10 1898 40,288 1 297,271 154,162 5,675

168,3 10,0 39,039 10 2342 49,731 1 563,984 185,857 5,608

168,3 12,0 46,255 10 2775 58,924 1 809,966 215,088 5,542

168,3 12,5 48,028 10 2882 61,183 1 868,353 222,026 5,526

177,8 2,9 12,509 10 751 15,934 609,462 68,556 6,184

177,8 3,0 12,932 10 776 16,475 629,410 70,800 6,181

177,8 4,0 17,145 10 1029 21,840 825,086 92,811 6,146

177,8 4,5 19,232 10 1154 24,500 920,367 103,528 6,129

177,8 5,0 21,308 10 1278 27,143 1 013,969 114,057 6,112

177,8 6,0 25,421 10 1525 32,384 1 196,217 134,558 6,078

177,8 6,3 26,646 10 1599 33,943 1 249,621 140,565 6,068

177,8 7,0 29,485 7 1238 37,561 1 371,988 154,329 6,044

177,8 8,0 33,500 7 1407 42,675 1 541,437 173,390 6,010

177,8 10,0 41,382 7 1738 52,716 1 861,982 209,447 5,943

177,8 12,0 49,067 7 2061 62,505 2 159,055 242,863 5,877

177,8 12,5 50,957 7 2140 64,913 2 229,795 250,821 5,861

193,7 2,9 13,646 7 573 17,383 791,213 81,695 6,747

193,7 3,0 14,109 7 593 17,973 817,223 84,380 6,743

193,7 4,0 18,713 7 786 23,838 1 072,791 110,768 6,708

193,7 4,5 20,997 7 882 26,748 1 197,516 123,646 6,691

193,7 5,0 23,268 7 977 29,641 1 320,232 136,317 6,674

193,7 6,0 27,774 7 1167 35,381 1 559,723 161,045 6,640

193,7 6,3 29,116 7 1223 37,090 1 630,046 168,306 6,629

193,7 7,0 32,230 7 1354 41,057 1 791,435 184,970 6,605

193,7 8,0 36,637 7 1539 46,672 2 015,537 208,109 6,572

193,7 10,0 45,303 7 1903 57,711 2 441,588 252,100 6,504
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193,7 12,0 53,772 7 2258 68,499 2 839,200 293,154 6,438

193,7 12,5 55,858 7 2346 71,157 2 934,312 302,975 6,422

200,0 2,9 14,096 10 846 17,957 872,191 87,219 6,969

200,0 3,0 14,575 10 875 18,567 900,908 90,091 6,966

200,0 4,0 19,335 10 1160 24,630 1 183,229 118,323 6,931

200,0 4,5 21,696 7 911 27,638 1 321,121 132,112 6,914

200,0 5,0 24,045 7 1010 30,631 1 456,865 145,686 6,897

200,0 6,0 28,706 7 1206 36,568 1 721,994 172,199 6,862

200,0 7,0 33,318 7 1399 42,443 1 978,795 197,879 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 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 3 250,122 325,012 6,644

219,1 2,9 15,462 7 649 19,697 1 151,074 105,073 7,645

219,1 3,0 15,988 9 863 20,367 1 189,129 108,547 7,641

219,1 4,0 21,219 9 1146 27,030 1 563,836 142,751 7,606

219,1 4,5 23,816 9 1286 30,338 1 747,240 159,492 7,589

219,1 5,0 26,400 9 1426 33,631 1 928,043 175,997 7,572

219,1 6,0 31,532 9 1703 40,168 2 281,947 208,302 7,537

219,1 6,3 33,062 9 1785 42,117 2 386,139 217,813 7,527

219,1 7,0 36,615 9 1977 46,643 2 625,746 239,685 7,503

219,1 8,0 41,648 7 1749 53,055 2 959,633 270,163 7,469

219,1 10,0 51,567 7 2166 65,691 3 598,439 328,475 7,401

219,1 12,0 61,289 7 2574 78,075 4 199,882 383,376 7,334

219,1 12,5 63,688 7 2675 81,132 4 344,580 396,584 7,318

244,5 3,6 21,387 7 898 27,245 1 976,832 161,704 8,518

244,5 4,0 23,724 7 996 30,222 2 185,673 178,787 8,504

244,5 4,5 26,634 7 1119 33,929 2 443,761 199,899 8,487

244,5 5,0 29,532 7 1240 37,621 2 698,582 220,743 8,469

244,5 6,0 35,291 5 1059 44,956 3 198,535 261,639 8,435

244,5 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 3 685,750 301,493 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 5 073,147 414,981 8,298

244,5 12,0 68,806 4 1651 87,650 5 938,344 485,754 8,231

244,5 12,5 71,518 4 1716 91,106 6 147,418 502,856 8,214

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 5,0 33,046 8 1586 42,097 3 780,815 276,983 9,477
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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 5 177,302 379,290 9,408

273,0 8,0 52,282 4 1255 66,602 5 851,714 428,697 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 4 747 39,655 3 901,061 273,759 9,918

285,0 5,0 34,526 4 829 43,982 4 311,640 302,571 9,901

285,0 6,0 41,283 4 991 52,590 5 119,465 359,261 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 8 177,713 573,875 9,729

285,0 12,0 80,791 4 1939 102,919 9 606,548 674,144 9,661

285,0 12,5 84,003 4 2016 107,010 9 953,649 698,502 9,644

323,9 4,0 31,557 4 757 40,200 5 143,165 317,577 11,311

323,9 5,0 39,323 4 944 50,093 6 369,425 393,296 11,276

323,9 6,0 47,039 4 1129 59,923 7 572,467 467,581 11,241

323,9 6,3 49,345 4 1184 62,859 7 928,897 489,589 11,231

323,9 7,0 54,707 4 1313 69,690 8 752,588 540,450 11,207

323,9 8,0 62,325 4 1496 79,394 9 910,081 611,922 11,172

323,9 10,0 77,412 4 1858 98,615 12 158,342 750,747 11,104

323,9 12,0 92,303 4 2215 117,584 14 319,559 884,196 11,035

323,9 12,5 95,995 4 2304 122,286 14 846,530 916,735 11,019

Perfis Ocos Circulares

EN 10296 - 1

CLASSES DO AÇO

Classe
Aço

Características Químicas Características Mecânicas

Espessuras Nominais
% por massa

+U

C 
% 
máx.

Si 
% 
máx.

Mn 
% 
máx.

P 
% 
máx.

S 
% 
máx.

ReH 
(MPa) 
mín.

Rm 
(MPa) 
mín.

A 
% 
mín.

E155 0,11 0,35 0,70 0,045 0,045 175 290 15

E195 0,15 0,35 0,70 0,045 0,045 250 330 8

E235 0,17 0,35 1,20 0,045 0,045 300 390 7

E275 0,21 0,35 1,40 0,045 0,045 340 440 6

E355 0,22 0,55 1,60 0,045 0,045 400 540 5



CONDIÇÕES DE FORNECIMENTO

ACONDICIONAMENTO

O material é disponibilizado em atados geométricos, cintados com ban-

das de aço, em formato hexagonal, quadrado e/ou retangular. Para faci-

litar o manuseamento (carga/descarga) todos os atados são fornecidos 

com cintas de poliéster adequadas ao peso do atado.

ETIQUETAGEM

Cada atado é fornecido com uma etiqueta fixada por um grampo metá-

lico, garantindo a identificação do produto e consequentemente a ras-

treabilidade do mesmo.

PROTEÇÃO DA SUPERFÍCIE

Durante o fabrico todos os tubos são revestidos por óleo protetivo, de 

alto poder hidrofugante, de forma a proteger a superfície contra a cor-

rosão. Salvo indicação contrária pelo cliente no ato da encomenda/con-

sulta.

CERTIFICADO

Na expedição, todas as encomendas são acompanhadas do respetivo 

certificado de inspeção, segundo a EN 10204, de acordo com a norma 

de produto aplicável.

INDÚSTRIA ENERGIA ENGENHARIA
E ARQUITETURA

ÁREAS DE APLICAÇÃO

OPÇÕES DE FORNECIMENTO

GALVANIZAÇÃO POR IMERSÃO

Possibilidade de fornecimento de tubos galvanizados por imersão a 

quente, de acordo com a norma EN 10240 A.1/ A.2 ou com a ISO 1461, 

conferindo maior proteção contra a corrosão.

TOLERÂNCIAS ESPECIAIS

As tolerâncias especiais devem ser solicitadas no ato de consulta/en-

comenda.

SOLDADURA

Possibilidade de remoção do cordão interno de soldadura.

APTIDÃO À GALVANIZAÇÃO 

Possibilidade de fornecimento de tubos com características químicas 

que garantam a aptidão à galvanização por imersão a quente.

VALOR EQUIVALENTE DE CARBONO (CEV)

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

menda.

COMPRIMENTO

Capacidade de fornecimento de tubos com comprimentos específicos, 

solicitados no ato da consulta/encomenda.

OPERAÇÕES DE DEFORMAÇÃO ESPECIFICAS (OU ESPECIAIS) 

Possibilidade de fornecimento de tubos, de acordo com as mais exigen-

tes capacidades de deformação.

EMBALAMENTO

Os atados poderão ser configurados, de acordo com indicações do clien-

te, no ato da consulta/ encomenda. Possibilidade de serem utilizadas 

embalagens com proteção anticorrosiva – VCI.

ENSAIOS LABORATORIAIS  

Possibilidade de serem solicitados ensaios laboratoriais específicos, não 

previstos na norma aplicável (anisotropia, nevoeiro salino, metalografia, 

alongamento à espessura, entre outros).



AÇOS DE ALTO LIMITE ELÁSTICO - HSS
EN 10219-3

À composição química dos aços de alto limite elástico são adicio-

nadas pequenas quantidades de elementos de liga, como nióbio, 

vanádio ou titânico, que potenciam as suas propriedades físicas 

e mecânicas, garantindo, particularmente, uma maior resistência 

mecânica e maior resistência à corrosão. Esta estrutura química 

permite ainda reduzir o teor de carbono e com isso, melhorar 

alguns critérios como a soldabilidade e a ductilidade.

Rua 13 de Julho, nº 295

3720-011 Carregosa

Oliveira de Azeméis

PORTUGAL

P +351.256 411 400

M +351.965 964 400

FERPINTA.PT

GAMA DIMENSIONAL

Estes aços estão particularmente indicados para situações em 

que o rácio resistência vs peso seja determinante, nomeadamente 

no desenvolvimento e construção de estruturas de carga, gruas, 

plataformas aéreas, funções telescópicas ou reboques de veículos 

pesados (aumento da carga útil).

Esta solução permite ainda uma redução significativa da espes-

sura dos materiais, sem perda das suas caraterísticas essenciais.



CARACTERÍSTICAS DIMENSIONAIS

Dimensões exteriores

(D/B/H)

D < 50mm ± 0,5mm

D > 50mm ± 1% de D

Lados

H, B < 100mm ± 1% c/ mín. ± 0,5mm

100mm < H, B < 200mm ± 0,8%

H, B > 200mm ± 0,6%

Espessura da parede

(T)

D < 406,4mm

T < 5,0mm: ±10%

T > 5,0mm: ±0,5mm

D > 10% e um máx. de ±2mm

T < 5,0mm: ± 10%

T > 5,0mm: ±0,5mm

Ovalização

2% para perfis com rácio 

diâmetro/espessura não 

superior a 100.

Concavidade / Convexidade

0,8% máximo com um mínimo 

de 0,5mm.

Esquadria dos lados

90° ± 1°

90°

Torção

2mm + 0,5mm/m

Forma dos cantos

C1

C2

Espessura C1, C2 e R

T < 6mm 1,6 T - 2,4 T

6 < T < 10mm 2,0 T - 3,0 T

T > 10mm 2,4 T - 3,6 T

Rectitude

0,20% do comp. total + 3mm/m

Massa linear

(M)

± 6% sobre comp. individuais.

Comprimento L (mm) Tolerância (mm)

< 6000 + 10mm

> 6000 < 10000 + 15mm

> 10000 + 5mm + 1mm/m

Comprimento exato

(L)

0,15% do comp. total + 3mm/m



TABELA DIMENSIONAL

Ø Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

W - Momento 
de Flexão 
Elástico
(cm3)

i - Raio
de Giração
(cm)

16 1,50 0,536 469 1508 0,683 0,182 0,227 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 2,5 1,159 331 2302 1,477 0,664 0,623 0,671

22 1,5 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 1,5 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 1,5 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 1,5 0,940 271 1528 1,197 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 2,9 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 1,5 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 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

31,8 1,5 1,121 217 1460 1,428 1,643 1,033 1,073

31,8 2,0 1,470 217 1914 1,872 2,088 1,313 1,056

Perfis Ocos Circulares

EN 10219 - 3



Ø Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

W - Momento 
de Flexão 
Elástico
(cm3)

i - Raio
de Giração
(cm)

31,8 2,3 1,673 217 2178 2,132 2,333 1,467 1,046

31,8 2,6 1,872 217 2437 2,385 2,562 1,611 1,036

31,8 2,9 2,067 217 2691 2,633 2,777 1,746 1,027

32 1,5 1,128 217 1469 1,437 1,675 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 1,771 1,034

33,7 1,5 1,191 127 908 1,517 1,971 1,170 1,140

33,7 2,0 1,564 127 1192 1,992 2,512 1,491 1,123

33,7 2,3 1,781 127 1357 2,269 2,811 1,668 1,113

33,7 2,5 1,924 127 1466 2,450 3,001 1,781 1,107

33,7 2,6 1,994 127 1519 2,540 3,093 1,835 1,103

33,7 3,0 2,271 127 1731 2,893 3,441 2,042 1,091

33,7 3,2 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 1,5 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 1,814 1,159

35 2,6 2,077 169 2106 2,646 3,495 1,997 1,149

35 2,9 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 1,117

35 4 3,058 169 3101 3,896 4,757 2,719 1,105

38 1,5 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 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 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 1,5 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 3,0 2,737 127 2086 3,487 6,007 3,003 1,312

Perfis Ocos Circulares

EN 10219 - 3



Ø Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

W - Momento 
de Flexão 
Elástico
(cm3)

i - Raio
de Giração
(cm)

40 3,2 2,904 127 2213 3,700 6,310 3,155 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 1,5 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 3,2 3,062 91 1672 3,901 7,390 3,519 1,376

42 3,6 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 1,5 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 7,247 3,419 1,397

42,4 3,2 3,094 91 1689 3,941 7,620 3,594 1,391

42,4 3,6 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 1,5 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 2,9 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 1,5 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 5,152 10,929 4,857 1,456

48,3 1,5 1,731 91 945 2,205 6,044 2,503 1,655
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Ø Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

W - Momento 
de Flexão 
Elástico
(cm3)

i - Raio
de Giração
(cm)

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 2,9 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 5,701 1,573

48,3 4,5 4,861 91 2654 6,192 15,006 6,214 1,557

48,3 5,0 5,339 91 2915 6,802 16,153 6,689 1,541

50,0 1,5 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 2,9 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 5,176 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 1,5 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 2,9 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 1,674

50,8 4,0 4,617 91 2521 5,881 16,219 6,385 1,661

50,8 4,5 5,138 91 2805 6,546 17,705 6,971 1,645

50,8 5,0 5,647 91 3083 7,194 19,088 7,515 1,629

50,8 6,0 6,629 91 3619 8,445 21,566 8,490 1,598

55,0 1,5 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 2,9 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 3,2 4,088 61 1496 5,208 17,533 6,376 1,835

55,0 3,6 4,563 61 1670 5,813 19,292 7,015 1,822
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Ø Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

W - Momento 
de Flexão 
Elástico
(cm3)

i - Raio
de Giração
(cm)

55,0 4,0 5,031 61 1841 6,409 20,965 7,624 1,809

57,0 1,5 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 3,6 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 1,5 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 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 5,0 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 1,5 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 7,277 2,155

63,5 2,9 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 3,6 5,318 37 1181 6,775 30,494 9,604 2,122

63,5 4,0 5,869 37 1303 7,477 33,238 10,469 2,108

63,5 4,5 6,548 37 1454 8,341 36,505 11,498 2,092

63,5 5,0 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 1,5 2,349 37 521 2,992 15,091 4,643 2,246
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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 2,9 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 5,0 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 1,5 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 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 5,0 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 1,5 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 4,538 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 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 7,112 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 5,0 8,767 37 1946 11,168 70,922 18,639 2,520

76,1 6,0 10,373 37 2303 13,214 81,759 21,487 2,487
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76,1 6,3 10,845 37 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 1,5 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 2,9 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 3,6 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 1,5 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 5,123 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 3,2 6,258 37 1389 7,972 62,768 15,216 2,806

82,5 3,6 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 1,5 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 2,9 5,729 37 1272 7,298 58,604 14,121 2,834

83,0 3,0 5,919 37 1314 7,540 60,403 14,555 2,830

83,0 3,2 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 1,5 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 2,9 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 3,2 6,763 37 1501 8,616 79,206 17,819 3,032

88,9 3,6 7,573 37 1681 9,647 87,899 19,775 3,018

88,9 4,0 8,375 37 1859 10,669 96,340 21,674 3,005

Perfis Ocos Circulares

EN 10219 - 3



Ø Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

W - Momento 
de Flexão 
Elástico
(cm3)

i - Raio
de Giração
(cm)

88,9 4,5 9,366 37 2079 11,932 106,545 23,970 2,988

88,9 5,0 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 1,5 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 2,9 6,587 37 1462 8,391 89,057 18,749 3,258

95,0 3,0 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 1,5 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 2,9 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 3,6 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 5,0 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

101,6 1,5 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

101,6 2,3 5,632 19 642 7,175 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

101,6 2,9 7,059 19 805 8,992 109,593 21,573 3,491

101,6 3,0 7,295 19 832 9,293 113,035 22,251 3,488

101,6 3,2 7,765 19 885 9,892 119,854 23,593 3,481
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101,6 3,6 8,701 19 992 11,084 133,237 26,228 3,467

101,6 4,0 9,628 19 1098 12,265 146,284 28,796 3,454

101,6 4,5 10,776 19 1228 13,727 162,129 31,915 3,437

101,6 5,0 11,912 19 1358 15,174 177,469 34,935 3,420

101,6 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

101,6 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 2,9 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 3,2 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 5,0 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 7,162 19 816 9,124 142,373 24,912 3,950

114,3 2,9 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

114,3 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 5,0 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 7,0 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 7,414 129,081 21,513 4,173

120,0 2,3 6,676 19 761 8,505 147,327 24,555 4,162

120,0 2,6 7,528 19 858 9,589 165,291 27,549 4,152
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120,0 2,9 8,375 19 955 10,669 182,976 30,496 4,141

120,0 3,0 8,656 19 987 11,027 188,810 31,468 4,138

120,0 3,2 9,217 19 1051 11,742 200,385 33,397 4,131

120,0 3,6 10,334 19 1178 13,165 223,170 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 5,0 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 2,9 8,732 23 1205 11,124 207,420 33,187 4,318

125,0 3,0 9,026 23 1246 11,498 214,054 34,249 4,315

125,0 3,2 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

125,0 4,5 13,373 23 1845 17,035 309,627 49,540 4,263

125,0 5,0 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

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

127,0 2,6 7,977 14 670 10,161 196,646 30,968 4,399

127,0 2,9 8,875 14 746 11,306 217,776 34,295 4,389

127,0 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

127,0 4,0 12,133 14 1019 15,457 292,613 46,081 4,351

127,0 4,5 13,595 14 1142 17,318 325,287 51,226 4,334

127,0 5,0 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 2,9 9,305 19 1061 11,853 250,903 37,730 4,601

133,0 3,0 9,618 19 1096 12,252 258,966 38,942 4,597
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133,0 3,2 10,243 19 1168 13,049 274,978 41,350 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

133,0 5,0 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

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 2,9 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 5,0 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 7,0 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 1 020,012 146,029 4,519

141,3 2,9 9,898 13 772 12,609 302,035 42,751 4,894

141,3 3,2 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

141,3 4,5 15,182 13 1184 19,340 452,898 64,104 4,839

141,3 5,0 16,807 13 1311 21,410 497,853 70,468 4,822

141,3 6,0 20,020 13 1562 25,503 584,733 82,765 4,788

141,3 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

141,3 10,0 32,381 13 2526 41,249 894,059 126,548 4,656

141,3 12,0 38,265 13 2985 48,745 1 027,452 145,428 4,591

141,3 12,5 39,705 13 3097 50,580 1 058,739 149,857 4,575

152,0 2,9 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 3,2 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 4,5 16,369 13 1277 20,852 567,613 74,686 5,217
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152,0 5,0 18,126 13 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 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 1 129,987 148,682 5,033

152,0 12,0 41,431 13 3232 52,779 1 302,580 171,392 4,968

152,0 12,5 43,003 13 3354 54,782 1 343,277 176,747 4,952

152,4 2,9 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 3,2 11,774 13 918 14,999 417,557 54,798 5,276

152,4 3,6 13,211 13 1030 16,829 466,042 61,160 5,262

152,4 4,0 14,639 13 1142 18,648 513,732 67,419 5,249

152,4 4,5 16,413 13 1280 20,909 572,241 75,097 5,231

152,4 5,0 18,176 13 1418 23,154 629,538 82,617 5,214

152,4 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 5,113

152,4 10,0 35,118 13 2739 44,736 1 139,531 149,545 5,047

152,4 12,0 41,550 13 3241 52,930 1 313,722 172,404 4,982

152,4 12,5 43,127 13 3364 54,939 1 354,804 177,796 4,966

159,0 2,9 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 5,0 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 7,0 26,240 10 1574 33,427 967,406 121,686 5,380

159,0 8,0 29,791 10 1787 37,950 1 084,671 136,437 5,346

159,0 10,0 36,746 10 2205 46,810 1 304,880 164,136 5,280

159,0 12,0 43,503 10 2610 55,418 1 506,876 189,544 5,215

159,0 12,5 45,161 10 2710 57,530 1 554,652 195,554 5,198

165,1 2,9 11,600 10 696 14,777 486,126 58,889 5,736

165,1 3,2 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 5,711

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

165,1 5,0 19,742 10 1185 25,148 806,543 97,704 5,663

165,1 6,0 23,542 10 1413 29,990 950,252 115,112 5,629
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Ø Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

W - Momento 
de Flexão 
Elástico
(cm3)

i - Raio
de Giração
(cm)

165,1 6,3 24,672 10 1480 31,430 992,282 120,204 5,619

165,1 8,0 30,995 10 1860 39,484 1 221,246 147,940 5,562

165,1 10,0 38,250 10 2295 48,726 1 471,285 178,230 5,495

165,1 12,0 45,308 10 2718 57,717 1 701,479 206,115 5,430

165,1 12,5 47,042 10 2823 59,926 1 756,054 212,726 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 23,157 777,216 92,361 5,793

168,3 5,0 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 1 053,421 125,184 5,732

168,3 7,0 27,845 10 1671 35,472 1 155,788 137,349 5,708

168,3 8,0 31,626 10 1898 40,288 1 297,271 154,162 5,675

168,3 10,0 39,039 10 2342 49,731 1 563,984 185,857 5,608

168,3 12,0 46,255 10 2775 58,924 1 809,966 215,088 5,542

168,3 12,5 48,028 10 2882 61,183 1 868,353 222,026 5,526

177,8 2,9 12,509 10 751 15,934 609,462 68,556 6,184

177,8 3,0 12,932 10 776 16,475 629,410 70,800 6,181

177,8 4,0 17,145 10 1029 21,840 825,086 92,811 6,146

177,8 4,5 19,232 10 1154 24,500 920,367 103,528 6,129

177,8 5,0 21,308 10 1278 27,143 1 013,969 114,057 6,112

177,8 6,0 25,421 10 1525 32,384 1 196,217 134,558 6,078

177,8 6,3 26,646 10 1599 33,943 1 249,621 140,565 6,068

177,8 7,0 29,485 7 1238 37,561 1 371,988 154,329 6,044

177,8 8,0 33,500 7 1407 42,675 1 541,437 173,390 6,010

177,8 10,0 41,382 7 1738 52,716 1 861,982 209,447 5,943

177,8 12,0 49,067 7 2061 62,505 2 159,055 242,863 5,877

177,8 12,5 50,957 7 2140 64,913 2 229,795 250,821 5,861

193,7 2,9 13,646 7 573 17,383 791,213 81,695 6,747

193,7 3,0 14,109 7 593 17,973 817,223 84,380 6,743

193,7 4,0 18,713 7 786 23,838 1 072,791 110,768 6,708

193,7 4,5 20,997 7 882 26,748 1 197,516 123,646 6,691

193,7 5,0 23,268 7 977 29,641 1 320,232 136,317 6,674

193,7 6,0 27,774 7 1167 35,381 1 559,723 161,045 6,640

193,7 6,3 29,116 7 1223 37,090 1 630,046 168,306 6,629

193,7 7,0 32,230 7 1354 41,057 1 791,435 184,970 6,605

193,7 8,0 36,637 7 1539 46,672 2 015,537 208,109 6,572

193,7 10,0 45,303 7 1903 57,711 2 441,588 252,100 6,504
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Ø Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

W - Momento 
de Flexão 
Elástico
(cm3)

i - Raio
de Giração
(cm)

193,7 12,0 53,772 7 2258 68,499 2 839,200 293,154 6,438

193,7 12,5 55,858 7 2346 71,157 2 934,312 302,975 6,422

200,0 2,9 14,096 10 846 17,957 872,191 87,219 6,969

200,0 3,0 14,575 10 875 18,567 900,908 90,091 6,966

200,0 4,0 19,335 10 1160 24,630 1 183,229 118,323 6,931

200,0 4,5 21,696 7 911 27,638 1 321,121 132,112 6,914

200,0 5,0 24,045 7 1010 30,631 1 456,865 145,686 6,897

200,0 6,0 28,706 7 1206 36,568 1 721,994 172,199 6,862

200,0 7,0 33,318 7 1399 42,443 1 978,795 197,879 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 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 3 250,122 325,012 6,644

219,1 2,9 15,462 7 649 19,697 1 151,074 105,073 7,645

219,1 3,0 15,988 9 863 20,367 1 189,129 108,547 7,641

219,1 4,0 21,219 9 1146 27,030 1 563,836 142,751 7,606

219,1 4,5 23,816 9 1286 30,338 1 747,240 159,492 7,589

219,1 5,0 26,400 9 1426 33,631 1 928,043 175,997 7,572

219,1 6,0 31,532 9 1703 40,168 2 281,947 208,302 7,537

219,1 6,3 33,062 9 1785 42,117 2 386,139 217,813 7,527

219,1 7,0 36,615 9 1977 46,643 2 625,746 239,685 7,503

219,1 8,0 41,648 7 1749 53,055 2 959,633 270,163 7,469

219,1 10,0 51,567 7 2166 65,691 3 598,439 328,475 7,401

219,1 12,0 61,289 7 2574 78,075 4 199,882 383,376 7,334

219,1 12,5 63,688 7 2675 81,132 4 344,580 396,584 7,318

244,5 3,6 21,387 7 898 27,245 1 976,832 161,704 8,518

244,5 4,0 23,724 7 996 30,222 2 185,673 178,787 8,504

244,5 4,5 26,634 7 1119 33,929 2 443,761 199,899 8,487

244,5 5,0 29,532 7 1240 37,621 2 698,582 220,743 8,469

244,5 6,0 35,291 5 1059 44,956 3 198,535 261,639 8,435

244,5 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 3 685,750 301,493 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 5 073,147 414,981 8,298

244,5 12,0 68,806 4 1651 87,650 5 938,344 485,754 8,231

244,5 12,5 71,518 4 1716 91,106 6 147,418 502,856 8,214

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 5,0 33,046 8 1586 42,097 3 780,815 276,983 9,477
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Ø Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

W - Momento 
de Flexão 
Elástico
(cm3)

i - Raio
de Giração
(cm)

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 5 177,302 379,290 9,408

273,0 8,0 52,282 4 1255 66,602 5 851,714 428,697 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 4 747 39,655 3 901,061 273,759 9,918

285,0 5,0 34,526 4 829 43,982 4 311,640 302,571 9,901

285,0 6,0 41,283 4 991 52,590 5 119,465 359,261 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 8 177,713 573,875 9,729

285,0 12,0 80,791 4 1939 102,919 9 606,548 674,144 9,661

285,0 12,5 84,003 4 2016 107,010 9 953,649 698,502 9,644

323,9 4,0 31,557 4 757 40,200 5 143,165 317,577 11,311

323,9 5,0 39,323 4 944 50,093 6 369,425 393,296 11,276

323,9 6,0 47,039 4 1129 59,923 7 572,467 467,581 11,241

323,9 6,3 49,345 4 1184 62,859 7 928,897 489,589 11,231

323,9 7,0 54,707 4 1313 69,690 8 752,588 540,450 11,207

323,9 8,0 62,325 4 1496 79,394 9 910,081 611,922 11,172

323,9 10,0 77,412 4 1858 98,615 12 158,342 750,747 11,104

323,9 12,0 92,303 4 2215 117,584 14 319,559 884,196 11,035

323,9 12,5 95,995 4 2304 122,286 14 846,530 916,735 11,019

Perfis Ocos Circulares
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Dimensões Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

W - Momento 
de Flexão 
Elástico
(cm3)

i - Raio
de Giração
(cm)

15 1,5 0,590 360 1274 0,75 0,22 0,29 0,54

15 2,0 0,736 360 1590 0,94 0,25 0,33 0,51

16 1,5 0,637 360 1376 0,81 0,27 0,34 0,58

16 2,0 0,798 360 1724 1,02 0,31 0,39 0,56

18 1,5 0,732 289 1269 0,93 0,41 0,45 0,66

18 2,0 0,924 289 1602 1,18 0,48 0,53 0,64



Dimensões Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

W - Momento 
de Flexão 
Elástico
(cm3)

i - Raio
de Giração
(cm)

19 1,5 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 1,5 0,826 225 1115 1,05 0,58 0,58 0,74

20 2,0 1,050 225 1418 1,34 0,69 0,69 0,72

22 1,5 0,920 196 1082 1,17 0,80 0,73 0,83

22 2,0 1,175 196 1382 1,50 0,96 0,87 0,80

25 1,5 1,061 196 1248 1,35 1,22 0,97 0,95

25 2,0 1,364 196 1604 1,74 1,48 1,19 0,92

25 2,5 1,640 196 1929 2,09 1,69 1,35 0,90

25 3,0 1,890 196 2223 2,41 1,84 1,47 0,87

30 1,5 1,297 169 1315 1,65 2,20 1,46 1,15

30 2,0 1,678 169 1701 2,14 2,72 1,81 1,13

30 2,5 2,032 169 2060 2,59 3,16 2,10 1,10

30 3,0 2,361 169 2394 3,01 3,50 2,34 1,08

35 1,5 1,532 121 1112 1,95 3,60 2,05 1,36

35 2,0 1,992 121 1446 2,54 4,51 2,58 1,33

35 3,0 2,832 121 2056 3,61 5,95 3,40 1,28

35 4,0 3,570 121 2592 4,55 6,93 3,96 1,23

40 1,5 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 1,51

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 1,44

40 5,0 4,990 64 1916 6,36 12,26 6,13 1,39

45 1,5 2,003 100 1202 2,55 7,96 3,54 1,77

45 2,0 2,620 100 1572 3,34 10,12 4,50 1,74

45 3,0 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 1,5 2,239 81 1088 2,85 11,07 4,43 1,97

50 2,0 2,934 81 1426 3,74 14,15 5,66 1,95

50 2,5 3,602 81 1751 4,59 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 1,85

50 5,0 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 1,75

60 1,5 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 3,0 5,187 64 1992 6,61 35,13 11,71 2,31
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Dimensões Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

W - Momento 
de Flexão 
Elástico
(cm3)

i - Raio
de Giração
(cm)

60 4,0 6,710 42 1691 8,55 43,55 14,52 2,26

60 5,0 8,130 36 1756 10,36 50,49 16,83 2,21

60 6,0 9,446 30 1700 12,03 56,07 18,69 2,16

60 6,3 9,553 30 1720 12,17 54,41 18,14 2,11

60 8,0 11,337 16 1088 14,44 58,57 19,52 2,01

70 1,5 3,181 49 935 4,05 31,46 8,99 2,79

70 2,0 4,190 49 1232 5,34 40,73 11,64 2,76

70 2,5 5,172 49 1521 6,59 49,41 14,12 2,74

70 3,0 6,129 49 1802 7,81 57,53 16,44 2,71

70 4,0 7,966 49 2342 10,15 72,12 20,61 2,67

70 5,0 9,700 25 1455 12,36 84,63 24,18 2,62

70 6,0 11,330 25 1700 14,43 95,17 27,19 2,57

70 6,3 11,531 25 1730 14,69 93,77 26,79 2,53

70 8,0 13,849 16 1330 17,64 104,11 29,74 2,43

76 3,0 6,695 36 1446 8,53 74,69 19,65 2,96

80 1,5 3,652 36 789 4,65 47,48 11,87 3,19

80 2,0 4,818 36 1041 6,14 61,70 15,42 3,17

80 3,0 7,071 36 1527 9,01 87,84 21,96 3,12

80 4,0 9,222 36 1992 11,75 111,04 27,76 3,07

80 5,0 11,270 25 1691 14,36 131,44 32,86 3,03

80 6,0 13,214 25 1982 16,83 149,18 37,29 2,98

80 6,3 13,510 25 2027 17,21 148,51 37,13 2,94

80 8,0 16,361 15 1472 20,84 168,38 42,09 2,84

90 3,0 8,013 30 1442 10,21 127,28 28,29 3,53

90 4,0 10,478 30 1886 13,35 161,92 35,98 3,48

90 5,0 12,840 25 1926 16,36 192,93 42,87 3,43

90 6,0 15,098 20 1812 19,23 220,48 48,99 3,39

90 6,3 15,488 20 1859 19,73 221,13 49,14 3,35

90 8,0 18,873 15 1699 24,04 254,59 56,58 3,25

92 4,0 10,729 36 2317 13,67 173,67 37,75 3,56

100 2,0 6,074 25 911 7,74 123,01 24,60 3,99

100 3,0 8,955 25 1343 11,41 177,05 35,41 3,94

100 3,5 10,358 25 1554 13,19 202,28 40,46 3,92

100 4,0 11,734 25 1760 14,95 226,35 45,27 3,89

100 4,5 13,085 20 1570 16,67 249,29 49,86 3,87

100 5,0 14,410 20 1729 18,36 271,10 54,22 3,84

100 6,0 16,982 20 2038 21,63 311,47 62,29 3,79

100 6,3 17,466 20 2096 22,25 314,17 62,83 3,76

100 7,0 19,121 16 1836 24,36 337,04 67,41 3,72
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Dimensões Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

W - Momento 
de Flexão 
Elástico
(cm3)

i - Raio
de Giração
(cm)

100 8,0 21,385 15 1925 27,24 365,94 73,19 3,67

100 10,0 25,565 15 2301 32,57 411,08 82,22 3,55

110 3,0 9,897 20 1188 12,61 238,34 43,33 4,35

110 3,5 11,457 20 1375 14,59 272,85 49,61 4,32

110 4,0 12,990 20 1559 16,55 305,94 55,62 4,30

110 4,5 14,498 20 1740 18,47 337,63 61,39 4,28

110 5,0 15,980 20 1918 20,36 367,95 66,90 4,25

110 6,0 18,866 20 2264 24,03 424,57 77,19 4,20

110 6,3 19,444 20 2333 24,77 430,14 78,21 4,17

110 7,0 21,319 16 2047 27,16 463,15 84,21 4,13

110 8,0 23,897 16 2294 30,44 505,64 91,93 4,08

110 10,0 28,705 16 2756 36,57 574,80 104,51 3,96

120 3,0 10,839 20 1301 13,81 312,35 52,06 4,76

120 3,5 12,556 20 1507 15,99 358,17 59,69 4,73

120 4,0 14,246 20 1710 18,15 402,28 67,05 4,71

120 4,5 15,911 20 1909 20,27 444,70 74,12 4,68

120 5,0 17,550 20 2106 22,36 485,47 80,91 4,66

120 6,0 20,750 20 2490 26,43 562,16 93,69 4,61

120 6,3 21,422 20 2571 27,29 571,55 95,26 4,58

120 7,0 23,517 12 1693 29,96 617,26 102,88 4,54

120 8,0 26,409 12 1901 33,64 676,88 112,81 4,49

120 10,0 31,845 12 2293 40,57 776,81 129,47 4,38

120 12,0 35,843 6 1290 45,66 805,70 134,28 4,20

120 12,5 36,929 6 1329 47,04 817,01 136,17 4,17

125 3,0 11,310 20 1357 14,41 354,50 56,72 4,96

125 3,5 13,105 20 1573 16,69 406,80 65,09 4,94

125 4,0 14,874 20 1785 18,95 457,23 73,16 4,91

125 4,5 16,617 20 1994 21,17 505,83 80,93 4,89

125 5,0 18,335 20 2200 23,36 552,62 88,42 4,86

125 6,0 21,692 20 2603 27,63 640,89 102,54 4,82

125 6,3 22,411 20 2689 28,55 652,59 104,41 4,78

125 7,0 24,616 16 2363 31,36 705,69 112,91 4,74

125 8,0 27,665 16 2656 35,24 775,32 124,05 4,69

125 10,0 33,415 12 2406 42,57 893,42 142,95 4,58

130 3,0 11,781 20 1414 15,01 400,28 61,58 5,16

130 3,5 13,655 20 1639 17,39 459,64 70,71 5,14

130 4,0 15,502 20 1860 19,75 516,97 79,53 5,12

130 4,5 17,324 20 2079 22,07 572,31 88,05 5,09

130 5,0 19,120 20 2294 24,36 625,68 96,26 5,07

Perfis Ocos Quadrados

EN 10219 - 3



Dimensões Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

W - Momento 
de Flexão 
Elástico
(cm3)

i - Raio
de Giração
(cm)

130 6,0 22,634 20 2716 28,83 726,64 111,79 5,02

130 6,3 23,401 20 2808 29,81 740,94 113,99 4,99

130 7,0 25,715 16 2469 32,76 802,17 123,41 4,95

130 8,0 28,921 16 2776 36,84 882,85 135,82 4,90

130 10,0 34,985 12 2519 44,57 1021,10 157,09 4,79

130 12,0 39,611 12 2852 50,46 1075,24 165,42 4,62

130 12,5 40,854 12 2941 52,04 1093,42 168,22 4,58

140 3,0 12,723 20 1527 16,21 503,34 71,91 5,57

140 3,5 14,754 20 1770 18,79 578,66 82,67 5,55

140 4,0 16,758 16 1609 21,35 651,62 93,09 5,52

140 4,5 18,737 16 1799 23,87 722,24 103,18 5,50

140 5,0 20,690 16 1986 26,36 790,56 112,94 5,48

140 6,0 24,518 16 2354 31,23 920,43 131,49 5,43

140 6,3 25,379 16 2436 32,33 940,82 134,40 5,39

140 7,0 27,913 12 2010 35,56 1020,68 145,81 5,36

140 8,0 31,433 12 2263 40,04 1126,77 160,97 5,30

140 10,0 38,125 12 2745 48,57 1311,67 187,38 5,20

140 12,0 43,379 9 2342 55,26 1398,33 199,76 5,03

140 12,5 44,779 9 2418 57,04 1425,23 203,60 5,00

150 3,0 13,665 16 1312 17,41 622,73 83,03 5,98

150 3,5 15,853 16 1522 20,19 716,64 95,55 5,96

150 4,0 18,014 16 1729 22,95 807,82 107,71 5,93

150 4,5 20,150 16 1934 25,67 896,30 119,51 5,91

150 5,0 22,260 16 2137 28,36 982,12 130,95 5,89

150 6,0 26,402 16 2535 33,63 1145,91 152,79 5,84

150 6,3 27,357 16 2626 34,85 1173,71 156,49 5,80

150 7,0 30,111 12 2168 38,36 1275,59 170,08 5,77

150 8,0 33,945 12 2444 43,24 1411,83 188,24 5,71

150 10,0 41,265 9 2228 52,57 1652,53 220,34 5,61

150 12,0 47,147 9 2546 60,06 1779,77 237,30 5,44

150 12,5 48,704 9 2630 62,04 1817,44 242,33 5,41

160 3,0 14,607 12 1052 18,61 759,64 94,95 6,39

160 3,5 16,952 12 1221 21,59 874,97 109,37 6,37

160 4,0 19,270 12 1387 24,55 987,17 123,40 6,34

160 4,5 21,563 12 1553 27,47 1096,29 137,04 6,32

160 5,0 23,830 12 1716 30,36 1202,36 150,29 6,29

160 6,0 28,286 12 2037 36,03 1405,48 175,69 6,25

160 6,3 29,335 12 2112 37,37 1442,13 180,27 6,21

160 7,0 32,309 12 2326 41,16 1569,69 196,21 6,18
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Dimensões Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
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de Inércia
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(cm3)

i - Raio
de Giração
(cm)

160 8,0 36,457 12 2625 46,44 1741,23 217,65 6,12

160 10,0 44,405 9 2398 56,57 2047,67 255,96 6,02

160 12,0 50,915 9 2749 64,86 2224,36 278,05 5,86

160 12,5 52,629 9 2842 67,04 2275,04 284,38 5,83

175 3,0 16,020 12 1153 20,41 1000,48 114,34 7,00

175 3,5 18,600 12 1339 23,69 1153,68 131,85 6,98

175 4,0 21,154 12 1523 26,95 1303,12 148,93 6,95

175 4,5 23,682 12 1705 30,17 1448,83 165,58 6,93

175 5,0 26,185 12 1885 33,36 1590,86 181,81 6,91

175 6,0 31,112 12 2240 39,63 1864,03 213,03 6,86

175 6,3 32,302 12 2326 41,15 1916,90 219,07 6,83

175 7,0 35,606 9 1923 45,36 2090,47 238,91 6,79

175 8,0 40,225 9 2172 51,24 2325,48 265,77 6,74

175 10,0 49,115 9 2652 62,57 2750,91 314,39 6,63

175 12,0 56,567 6 2036 72,06 3020,15 345,16 6,47

175 12,5 58,517 6 2107 74,54 3095,00 353,71 6,44

180 3,0 16,491 12 1187 21,01 1090,83 121,20 7,21

180 3,5 19,150 12 1379 24,39 1258,28 139,81 7,18

180 4,0 21,782 12 1568 27,75 1421,74 157,97 7,16

180 4,5 24,389 12 1756 31,07 1581,26 175,70 7,13

180 5,0 26,970 12 1942 34,36 1736,87 192,99 7,11

180 6,0 32,054 12 2308 40,83 2036,52 226,28 7,06

180 6,3 33,292 12 2397 42,41 2095,65 232,85 7,03

180 7,0 36,705 9 1982 46,76 2286,70 254,08 6,99

180 8,0 41,481 9 2240 52,84 2545,86 282,87 6,94

180 10,0 50,685 9 2737 64,57 3016,80 335,20 6,84

180 12,0 58,451 6 2104 74,46 3322,19 369,13 6,68

180 12,5 60,479 6 2177 77,04 3406,43 378,49 6,65

200 4,0 24,294 9 1312 30,95 1968,13 196,81 7,97

200 4,5 27,215 9 1470 34,67 2191,54 219,15 7,95

200 5,0 30,110 9 1626 38,36 2410,09 241,01 7,93

200 6,0 35,822 9 1934 45,63 2832,75 283,27 7,88

200 6,3 37,248 9 2011 47,45 2921,53 292,15 7,85

200 7,0 41,101 9 2219 52,36 3194,10 319,41 7,81

200 8,0 46,505 9 2511 59,24 3566,25 356,63 7,76

200 10,0 56,965 6 2051 72,57 4251,06 425,11 7,65

200 12,0 65,987 6 2376 84,06 4730,22 473,02 7,50

200 12,5 68,329 6 2460 87,04 4859,42 485,94 7,47

220 4,0 26,806 9 1448 34,15 2639,14 239,92 8,79
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220 4,5 30,041 9 1622 38,27 2941,55 267,41 8,77

220 5,0 33,250 9 1796 42,36 3238,02 294,37 8,74

220 6,0 39,590 9 2138 50,43 3813,36 346,67 8,70

220 6,3 41,204 9 2225 52,49 3939,93 358,18 8,66

220 8,0 51,529 9 2783 65,64 4828,01 438,91 8,58

220 10,0 63,245 6 2277 80,57 5782,46 525,68 8,47

220 12,0 73,523 6 2647 93,66 6486,85 589,71 8,32

220 12,5 76,179 6 2742 97,04 6673,98 606,73 8,29

250 5,0 37,960 6 1367 48,36 4805,01 384,40 9,97

250 6,0 45,242 6 1629 57,63 5672,00 453,76 9,92

250 6,3 47,139 6 1697 60,05 5872,62 469,81 9,89

250 7,0 52,091 6 1875 66,36 6442,58 515,41 9,85

250 8,0 59,065 6 2126 75,24 7229,20 578,34 9,80

250 10,0 72,665 6 2616 92,57 8706,67 696,53 9,70

250 12,0 84,827 4 2036 108,06 9859,42 788,75 9,55

250 12,5 87,954 4 2111 112,04 10161,31 812,91 9,52

260 5,0 39,530 6 1423 50,36 5422,03 417,08 10,38

260 6,0 47,126 6 1697 60,03 6404,54 492,66 10,33

260 6,3 49,117 6 1768 62,57 6634,95 510,38 10,30

260 8,0 61,577 6 2217 78,44 8178,02 629,08 10,21

260 10,0 75,805 6 2729 96,57 9864,65 758,82 10,11

260 12,0 88,595 4 2126 112,86 11199,50 861,50 9,96

260 12,5 91,879 4 2205 117,04 11547,88 888,30 9,93

Perfis Ocos Quadrados
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(mm)
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Linear
(Kg/m)

Tubos
por Atado

Peso
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Wyy
(cm3)

iyy
(cm)

20 x 10 1,50 0,590 300 1062,00 0,75 0,325 0,325 0,658 0,105 0,211 0,374

20 x 10 2,00 0,736 300 1324,80 0,94 0,367 0,367 0,626 0,116 0,232 0,352

20 x 15 1,50 0,708 234 994,03 0,90 0,454 0,454 0,710 0,288 0,384 0,565

20 x 15 2,00 0,893 234 1253,77 1,14 0,529 0,529 0,682 0,333 0,444 0,541

25 x 10 1,50 0,708 250 1062,00 0,90 0,595 0,476 0,812 0,133 0,265 0,384

25 x 10 2,00 0,893 250 1339,50 1,14 0,688 0,550 0,778 0,149 0,298 0,362

25 x 13 1,50 0,779 209 976,87 0,99 0,719 0,575 0,851 0,252 0,388 0,504
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25 x 13 2,00 0,987 209 1237,70 1,26 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 1,34 0,953 0,763 0,844 0,418 0,558 0,559

25 x 20 1,50 0,944 180 1019,52 1,20 1,009 0,807 0,916 0,711 0,711 0,769

25 x 20 2,00 1,207 180 1303,56 1,54 1,218 0,975 0,890 0,855 0,855 0,746

30 x 10 1,50 0,826 225 1115,10 1,05 0,976 0,651 0,963 0,160 0,320 0,390

30 x 10 2,00 1,050 225 1417,50 1,34 1,151 0,768 0,928 0,182 0,363 0,368

30 x 15 1,50 0,944 200 1132,80 1,20 1,281 0,854 1,032 0,425 0,567 0,595

30 x 15 2,00 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 1,35 1,586 1,057 1,083 0,840 0,840 0,788

30 x 20 2,00 1,364 180 1473,12 1,74 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 1,50 1,179 168 1188,43 1,50 1,891 1,261 1,122 1,424 1,139 0,974

30 x 25 2,00 1,521 168 1533,17 1,94 2,329 1,553 1,097 1,749 1,399 0,950

32 x 13 1,50 0,944 200 1132,80 1,20 1,374 0,859 1,069 0,322 0,495 0,517

32 x 13 2,00 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 1,113 0,187 0,375 0,395

35 x 10 2,00 1,207 203 1470,13 1,54 1,782 1,018 1,077 0,214 0,428 0,373

35 x 15 1,50 1,061 207 1317,76 1,35 1,911 1,092 1,189 0,494 0,658 0,604

35 x 15 2,00 1,364 207 1694,09 1,74 2,327 1,330 1,157 0,589 0,785 0,582

35 x 20 1,50 1,179 160 1131,84 1,50 2,332 1,333 1,246 0,969 0,969 0,803

35 x 20 2,00 1,521 160 1460,16 1,94 2,872 1,641 1,218 1,180 1,180 0,781

35 x 25 1,50 1,297 162 1260,68 1,65 2,753 1,573 1,291 1,631 1,305 0,994

35 x 25 2,00 1,678 162 1631,02 2,14 3,417 1,953 1,265 2,014 1,611 0,971

35 x 25 3,0 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 1247,74 1,35 2,153 1,077 1,262 0,215 0,430 0,399

40 x 10 2,00 1,364 196 1604,06 1,74 2,604 1,302 1,224 0,247 0,494 0,377

40 x 15 1,50 1,179 176 1245,02 1,50 2,710 1,355 1,343 0,562 0,750 0,612

40 x 15 2,00 1,521 176 1606,18 1,94 3,327 1,663 1,311 0,674 0,898 0,590

40 x 20 1,50 1,297 162 1260,68 1,65 3,266 1,633 1,406 1,097 1,097 0,815

40 x 20 2,0 1,678 162 1631,02 2,14 4,050 2,025 1,377 1,343 1,343 0,793

40 x 20 2,5 2,032 162 1975,10 2,59 4,694 2,347 1,347 1,537 1,537 0,770

40 x 20 3,0 2,361 162 2294,89 3,01 5,208 2,604 1,316 1,685 1,685 0,748

40 x 25 1,50 1,415 135 1146,15 1,80 3,822 1,911 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 3,0 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 1,474 2,197 1,628 1,086

40 x 27 2,00 1,897 130 1479,66 2,42 5,061 2,531 1,447 2,734 2,025 1,064

40 x 27 3,0 2,691 130 2098,98 3,43 6,648 3,324 1,393 3,551 2,630 1,018
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40 x 30 1,50 1,532 130 1194,96 1,95 4,378 2,189 1,498 2,806 1,870 1,199

40 x 30 2,00 1,992 130 1553,76 2,54 5,495 2,747 1,472 3,507 2,338 1,176

40 x 30 3,0 2,832 130 2208,96 3,61 7,266 3,633 1,419 4,602 3,068 1,129

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 1,179 162 1145,99 1,50 2,986 1,327 1,410 0,242 0,484 0,402

45 x 10 2,00 1,521 162 1478,41 1,94 3,644 1,619 1,372 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 2243,81 3,31 7,154 3,179 1,470 1,904 1,904 0,759

45 x 25 1,5 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 3,0 3,068 128 2356,22 3,91 9,804 4,357 1,584 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 1,381

45 x 35 3,0 3,303 120 2378,16 4,21 11,129 4,946 1,626 7,489 4,279 1,334

45 x 35 4,0 4,198 108 2720,30 5,35 13,238 5,884 1,573 8,859 5,063 1,287

50 x 10 1,50 1,297 144 1120,61 1,65 4,006 1,603 1,557 0,270 0,539 0,404

50 x 10 2,00 1,678 144 1449,79 2,14 4,926 1,970 1,518 0,312 0,624 0,382

50 x 14 1,50 1,391 132 1101,67 1,77 4,712 1,885 1,631 0,596 0,851 0,580

50 x 14 2,00 1,803 132 1427,98 2,30 5,848 2,339 1,596 0,715 1,022 0,558

50 x 15 1,50 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 1,613 0,844 1,126 0,601

50 x 20 1,50 1,532 126 1158,19 1,95 5,771 2,308 1,719 1,354 1,354 0,833

50 x 20 2,00 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 1,624 2,123 2,123 0,767

50 x 25 1,50 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 3,91 11,172 4,469 1,691 3,667 2,934 0,969

50 x 25 4,00 3,884 128 2982,91 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 1,115

50 x 27 2,00 2,211 128 1698,05 2,82 8,845 3,538 1,772 3,360 2,489 1,092

50 x 27 3,00 3,162 120 2276,64 4,03 11,836 4,734 1,714 4,420 3,274 1,047

50 x 27 4,00 4,010 120 2887,20 5,11 13,978 5,591 1,654 5,137 3,805 1,003

50 x 30 1,50 1,768 120 1272,96 2,25 7,536 3,014 1,829 3,415 2,277 1,231

50 x 30 2,0 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 1,774 5,052 3,368 1,186
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50 x 30 3,0 3,303 120 2378,16 4,21 12,831 5,132 1,746 5,700 3,800 1,164

50 x 30 4,0 4,198 108 2720,30 5,35 15,251 6,100 1,689 6,693 4,462 1,119

50 x 30 5,0 4,990 108 3233,52 6,36 16,871 6,748 1,629 7,325 4,884 1,074

50 x 35 1,5 1,886 108 1222,13 2,40 8,418 3,367 1,872 4,859 2,776 1,422

50 x 35 2,0 2,463 108 1596,02 3,14 10,689 4,276 1,846 6,143 3,510 1,399

50 x 35 3,0 3,539 108 2293,27 4,51 14,490 5,796 1,793 8,259 4,719 1,354

50 x 40 1,5 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 4,0 4,826 88 2548,13 6,15 19,493 7,797 1,781 13,677 6,839 1,492

55 x 35 1,50 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 1509,12 3,34 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 5,160 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 1,50 2,239 99 1329,97 2,85 12,749 4,636 2,114 9,375 4,167 1,813

55 x 45 2,00 2,934 99 1742,80 3,74 16,311 5,931 2,089 11,970 5,320 1,790

55 x 45 3,00 4,245 99 2521,53 5,41 22,475 8,173 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 1,50 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 1,810 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 1,116 0,631

60 x 15 2,00 2,149 100 1289,40 2,74 9,998 3,333 1,911 1,014 1,353 0,609

60 x 15 3,00 3,068 100 1840,80 3,91 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 1,612 0,846

60 x 20 2,00 2,306 108 1494,29 2,94 11,681 3,894 1,994 1,993 1,993 0,824

60 x 20 3,0 3,303 108 2140,34 4,21 15,623 5,208 1,927 2,561 2,561 0,780

60 x 25 1,50 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 3,0 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 1177,76 2,55 11,820 3,940 2,152 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 3,0 3,774 98 2219,11 4,81 20,501 6,834 2,065 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 5,370 1,145

60 x 40 1,50 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 1549,15 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 3,0 4,245 88 2241,36 5,41 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 2,112 16,280 8,140 1,531

60 x 40 5,0 6,560 48 1889,28 8,36 35,328 11,776 2,056 18,426 9,213 1,485
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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 3,15 16,954 5,651 2,319 12,830 5,132 2,018

60 x 50 2,00 3,248 72 1403,14 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 2,193 27,979 11,191 1,900

63,5 x 31,8 5,0 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 2,319 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 2,00 2,934 84 1478,74 3,74 22,225 6,350 2,439 5,863 3,909 1,253

70 x 30 3,0 4,245 84 2139,48 5,41 30,575 8,736 2,378 7,896 5,264 1,208

70 x 30 4,0 5,454 54 1767,10 6,95 37,230 10,637 2,315 9,418 6,279 1,164

70 x 35 5,0 6,952 40 1668,48 8,86 47,588 13,596 2,318 15,447 8,827 1,321

70 x 40 1,50 2,474 72 1068,77 3,15 20,900 5,971 2,575 8,827 4,413 1,673

70 x 40 2,00 3,248 72 1403,14 4,14 26,850 7,671 2,548 11,276 5,638 1,651

70 x 40 3,0 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 7,75 45,952 13,129 2,435 18,883 9,441 1,561

70 x 40 5,0 7,345 42 1850,94 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 1,471

70 x 50 1,5 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 x 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 3,0 5,187 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 5,0 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 1,723

70 x 60 1,5 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 7,21 50,789 14,511 2,654 40,013 13,338 2,356

70 x 60 4,0 7,338 54 2377,51 9,35 63,398 18,114 2,604 49,834 16,611 2,309

80 x 20 1,5 2,239 68 913,51 2,85 19,744 4,936 2,631 2,126 2,126 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 3,0 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 5,71 38,904 9,726 2,611 5,859 4,687 1,013

80 x 30 1,5 2,474 72 1068,77 3,15 24,366 6,092 2,780 5,245 3,496 1,290

80 x 30 2,0 3,248 72 1403,14 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
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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 1,5 2,710 72 1170,72 3,45 28,988 7,247 2,898 9,939 4,970 1,697

80 x 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 8,55 64,793 16,198 2,753 21,485 10,743 1,585

80 x 40 5,0 8,130 35 1707,30 10,36 75,109 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 1,5 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 x 50 3,0 5,658 60 2036,88 7,21 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 5,0 8,915 16 855,84 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 1,5 3,181 42 801,61 4,05 38,233 9,558 3,072 24,656 8,219 2,467

80 x 60 2,0 4,190 42 1055,88 5,34 49,528 12,382 3,046 31,873 10,624 2,444

80 x 60 2,5 5,172 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 5,0 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 1,192

90 x 40 1,5 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 7,21 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 1,5 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 5,172 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 7,81 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 5,0 9,700 40 2328,00 12,36 120,600 26,800 3,124 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 11,531 35 2421,51 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 1,5 2,710 60 975,60 3,45 34,569 7,278 3,164 4,120 3,296 1,092
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95 x 25 2,0 3,562 60 1282,32 4,54 44,458 9,360 3,130 5,196 4,157 1,070

95 x 25 3,0 5,187 60 1867,32 6,61 61,896 13,031 3,060 6,954 5,564 1,026

100 x 20 1,5 2,710 80 1300,80 3,45 35,939 7,188 3,227 2,641 2,641 0,875

100 x 20 2,0 3,562 80 1709,76 4,54 46,166 9,233 3,190 3,295 3,295 0,852

100 x 20 3,0 5,187 80 2489,76 6,61 64,103 12,821 3,115 4,313 4,313 0,808

100 x 30 1,5 2,945 50 883,50 3,75 43,216 8,643 3,394 6,464 4,309 1,313

100 x 30 2,0 3,876 50 1162,80 4,94 55,771 11,154 3,361 8,219 5,480 1,290

100 x 30 3,0 5,658 50 1697,40 7,21 78,221 15,644 3,294 11,190 7,460 1,246

100 x 30 4,0 7,338 30 1320,84 9,35 97,253 19,451 3,225 13,506 9,004 1,202

100 x 40 1,5 3,181 55 1049,73 4,05 50,494 10,099 3,530 12,164 6,082 1,733

100 x 40 2,0 4,190 55 1382,70 5,34 65,376 13,075 3,500 15,612 7,806 1,710

100 x 40 2,5 5,172 55 1706,76 6,59 79,318 15,864 3,470 18,778 9,389 1,688

100 x 40 3,0 6,129 55 2022,57 7,81 92,339 18,468 3,439 21,672 10,836 1,666

100 x 40 4,0 7,966 40 1911,84 10,15 115,696 23,139 3,377 26,691 13,345 1,622

100 x 40 5,0 9,700 36 2095,20 12,36 135,602 27,120 3,313 30,759 15,380 1,578

100 x 40 6,0 11,330 32 2175,36 14,43 152,210 30,442 3,247 33,964 16,982 1,534

100 x 50 1,5 3,416 50 1024,80 4,35 57,771 11,554 3,643 19,889 7,956 2,138

100 x 50 2,0 4,504 50 1351,20 5,74 74,982 14,996 3,615 25,674 10,269 2,115

100 x 50 2,5 5,565 50 1669,50 7,09 91,203 18,241 3,587 31,058 12,423 2,093

100 x 50 3,0 6,600 50 1980,00 8,41 106,457 21,291 3,558 36,057 14,423 2,071

100 x 50 4,0 8,594 36 1856,30 10,95 134,138 26,828 3,500 44,949 17,980 2,026

100 x 50 5,0 10,485 28 1761,48 13,36 158,185 31,637 3,441 52,454 20,982 1,982

100 x 50 6,0 12,272 24 1767,17 15,63 178,754 35,751 3,381 58,674 23,470 1,937

100 x 50 6,3 12,520 24 1802,88 15,95 175,680 35,136 3,319 58,186 23,275 1,910

100 x 50 8,0 15,105 24 2175,12 19,24 196,237 39,247 3,193 64,292 25,717 1,828

100 x 60 1,5 3,652 35 766,92 4,65 65,048 13,010 3,739 29,791 9,930 2,531

100 x 60 2,0 4,818 35 1011,78 6,14 84,587 16,917 3,713 38,604 12,868 2,508

100 x 60 2,5 5,957 35 1250,97 7,59 103,089 20,618 3,686 46,884 15,628 2,486

100 x 60 3,0 7,071 35 1484,91 9,01 120,575 24,115 3,659 54,647 18,216 2,463

100 x 60 4,0 9,222 35 1936,62 11,75 152,581 30,516 3,604 68,682 22,894 2,418

100 x 60 5,0 11,270 28 1893,36 14,36 180,769 36,154 3,548 80,828 26,943 2,373

100 x 60 6,0 13,214 24 1902,82 16,83 205,298 41,060 3,492 91,201 30,400 2,328

100 x 60 6,3 13,510 24 1945,44 17,21 203,378 40,676 3,438 90,913 30,304 2,298

100 x 60 7,0 14,725 20 1767,00 18,76 215,727 43,145 3,391 96,138 32,046 2,264

100 x 60 8,0 16,361 12 1177,99 20,84 230,179 46,036 3,323 102,180 34,060 2,214

100 x 70 2,0 5,132 24 739,01 6,54 94,192 18,838 3,796 54,602 15,601 2,890

100 x 70 3,0 7,542 24 1086,05 9,61 134,693 26,939 3,744 77,741 22,212 2,844

100 x 70 4,0 9,850 24 1418,40 12,55 171,024 34,205 3,692 98,288 28,082 2,799

100 x 70 5,0 12,055 24 1735,92 15,36 203,352 40,670 3,639 116,379 33,251 2,753
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100 x 70 6,0 14,156 24 2038,46 18,03 231,842 46,368 3,586 132,145 37,756 2,707

100 x 70 8,0 17,617 24 2536,85 22,44 264,120 52,824 3,431 150,489 42,997 2,590

100 x 80 2,0 5,446 35 1143,66 6,94 103,798 20,760 3,868 73,869 18,467 3,263

100 x 80 2,5 6,742 35 1415,82 8,59 126,860 25,372 3,843 90,168 22,542 3,240

100 x 80 3,0 8,013 30 1442,34 10,21 148,811 29,762 3,818 105,639 26,410 3,217

100 x 80 4,0 10,478 30 1886,04 13,35 189,466 37,893 3,768 134,169 33,542 3,170

100 x 80 5,0 12,840 25 1926,00 16,36 225,935 45,187 3,717 159,609 39,902 3,124

100 x 80 6,0 15,098 20 1811,76 19,23 258,386 51,677 3,665 182,105 45,526 3,077

100 x 80 6,3 15,488 20 1858,56 19,73 258,773 51,755 3,622 182,811 45,703 3,044

100 x 80 7,0 16,923 20 2030,76 21,56 276,384 55,277 3,581 195,032 48,758 3,008

100 x 80 8,0 18,873 12 1358,86 24,04 298,061 59,612 3,521 210,020 52,505 2,956

101,6 x 76,2 6,0 14,891 9 804,11 18,97 258,289 50,844 3,690 164,391 43,147 2,944

120 x 40 1,5 3,652 48 1051,78 4,65 80,103 13,351 4,150 14,388 7,194 1,759

120 x 40 2,0 4,818 48 1387,58 6,14 104,070 17,345 4,118 18,503 9,251 1,736

120 x 40 3,0 7,071 30 1272,78 9,01 148,043 24,674 4,054 25,788 12,894 1,692

120 x 40 4,0 9,222 30 1659,96 11,75 186,895 31,149 3,989 31,896 15,948 1,648

120 x 40 5,0 11,270 30 2028,60 14,36 220,808 36,801 3,922 36,926 18,463 1,604

120 x 40 6,0 13,214 30 2378,52 16,83 249,965 41,661 3,854 40,972 20,486 1,560

120 x 50 2,0 5,132 32 985,34 6,54 117,995 19,666 4,249 30,284 12,114 2,152

120 x 50 3,0 7,542 32 1448,06 9,61 168,581 28,097 4,189 42,693 17,077 2,108

120 x 50 4,0 9,850 32 1891,20 12,55 213,817 35,636 4,128 53,435 21,374 2,064

120 x 50 5,0 12,055 24 1735,92 15,36 253,891 42,315 4,066 62,621 25,048 2,019

120 x 50 6,0 14,156 24 2038,46 18,03 288,989 48,165 4,003 70,362 28,145 1,975

120 x 50 8,0 17,617 24 2536,85 22,44 325,047 54,174 3,806 78,575 31,430 1,871

120 x 60 2,0 5,446 32 1045,63 6,94 131,920 21,987 4,361 45,334 15,111 2,556

120 x 60 2,5 6,742 32 1294,46 8,59 161,229 26,872 4,333 55,155 18,385 2,534

120 x 60 3,0 8,013 32 1538,50 10,21 189,119 31,520 4,304 64,403 21,468 2,512

120 x 60 4,0 10,478 32 2011,78 13,35 240,740 40,123 4,247 81,247 27,082 2,467

120 x 60 5,0 12,840 24 1848,96 16,36 286,975 47,829 4,189 95,994 31,998 2,423

120 x 60 6,0 15,098 20 1811,76 19,23 328,013 54,669 4,130 108,769 36,256 2,378

120 x 60 6,3 15,488 20 1858,56 19,73 326,969 54,495 4,071 109,164 36,388 2,352

120 x 60 7,0 16,923 16 1624,61 21,56 348,771 58,129 4,022 115,915 38,638 2,319

120 x 60 8,0 18,873 16 1811,81 24,04 375,308 62,551 3,951 123,983 41,328 2,271

120 x 80 2,0 6,074 30 1093,32 7,74 159,771 26,628 4,544 86,040 21,510 3,335

120 x 80 3,0 8,955 30 1611,90 11,41 230,195 38,366 4,492 123,435 30,859 3,289

120 x 80 3,5 10,358 30 1864,44 13,19 263,132 43,855 4,466 140,796 35,199 3,267

120 x 80 4,0 11,734 30 2112,12 14,95 294,585 49,098 4,439 157,294 39,324 3,244

120 x 80 4,5 13,085 30 2355,30 16,67 324,580 54,097 4,413 172,947 43,237 3,221

120 x 80 5,0 14,410 25 2161,50 18,36 353,141 58,857 4,386 187,775 46,944 3,198
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120 x 80 6,0 16,982 25 2547,30 21,63 406,061 67,677 4,332 215,033 53,758 3,153

120 x 80 6,3 17,466 25 2619,90 22,25 408,497 68,083 4,285 217,114 54,279 3,124

120 x 80 7,0 19,121 16 1835,62 24,36 438,269 73,045 4,242 232,449 58,112 3,089

120 x 80 8,0 21,385 16 2052,96 27,24 475,831 79,305 4,179 251,662 62,916 3,039

120 x 80 10,0 25,565 16 2454,24 32,57 534,142 89,024 4,050 281,145 70,286 2,938

120 x 100 3,0 9,897 25 1484,55 12,61 271,271 45,212 4,638 205,283 41,057 4,035

120 x 100 3,5 11,457 25 1718,55 14,59 310,649 51,775 4,614 234,887 46,977 4,012

120 x 100 4,0 12,990 25 1948,50 16,55 348,431 58,072 4,589 263,237 52,647 3,988

120 x 100 4,5 14,498 20 1739,76 18,47 384,641 64,107 4,564 290,357 58,071 3,965

120 x 100 5,0 15,980 20 1917,60 20,36 419,308 69,885 4,539 316,269 63,254 3,942

120 x 100 6,0 18,866 20 2263,92 24,03 484,109 80,685 4,488 364,562 72,912 3,895

120 x 100 6,3 19,444 20 2333,28 24,77 490,025 81,671 4,448 369,564 73,913 3,863

120 x 100 7,0 21,319 16 2046,62 27,16 527,766 87,961 4,408 397,699 79,540 3,827

120 x 100 8,0 23,897 16 2294,11 30,44 576,353 96,059 4,351 433,827 86,765 3,775

120 x 100 10,0 28,705 16 2755,68 36,57 655,475 109,246 4,234 492,410 98,482 3,670

127 x 76 3,0 9,097 30 1637,46 11,59 254,720 40,113 4,688 115,478 30,389 3,157

127 x 76 4,0 11,923 30 2146,14 15,19 326,168 51,365 4,634 147,060 38,700 3,112

127 x 76 4,5 13,297 30 2393,46 16,94 359,488 56,612 4,607 161,644 42,538 3,089

127 x 76 6,0 17,264 24 2486,02 21,99 450,140 70,888 4,524 200,788 52,839 3,022

127 x 76 6,3 17,763 24 2557,87 22,63 452,783 71,304 4,473 202,867 53,386 2,994

130 x 100 3,0 10,368 20 1244,16 13,21 327,690 50,414 4,981 219,401 43,880 4,076

130 x 100 3,5 12,006 20 1440,72 15,29 375,605 57,785 4,956 251,190 50,238 4,053

130 x 100 4,0 13,618 20 1634,16 17,35 421,681 64,874 4,930 281,680 56,336 4,030

130 x 100 4,5 15,204 20 1824,48 19,37 465,946 71,684 4,905 310,892 62,178 4,006

130 x 100 5,0 16,765 20 2011,80 21,36 508,428 78,220 4,879 338,852 67,770 3,983

130 x 100 6,0 19,808 20 2376,96 25,23 588,152 90,485 4,828 391,106 78,221 3,937

130 x 100 8,0 25,153 20 3018,36 32,04 703,990 108,306 4,687 467,768 93,554 3,821

140 x 50 2,0 5,760 28 967,68 7,34 174,082 24,869 4,871 34,895 13,958 2,181

140 x 50 3,0 8,484 28 1425,31 10,81 249,923 35,703 4,809 49,329 19,732 2,136

140 x 50 3,5 9,808 28 1647,74 12,49 285,140 40,734 4,777 55,847 22,339 2,114

140 x 50 4,0 11,106 28 1865,81 14,15 318,592 45,513 4,745 61,920 24,768 2,092

140 x 50 4,5 12,378 28 2079,50 15,77 350,306 50,044 4,713 67,562 27,025 2,070

140 x 50 5,0 13,625 28 2289,00 17,36 380,309 54,330 4,681 72,788 29,115 2,048

140 x 50 6,0 16,040 28 2694,72 20,43 435,290 62,184 4,616 82,050 32,820 2,004

140 x 60 2,0 6,074 24 874,66 7,74 193,128 27,590 4,996 52,065 17,355 2,594

140 x 60 3,0 8,955 24 1289,52 11,41 278,081 39,726 4,937 74,159 24,720 2,550

140 x 60 3,5 10,358 24 1491,55 13,19 317,753 45,393 4,907 84,282 28,094 2,527

140 x 60 4,0 11,734 24 1689,70 14,95 355,595 50,799 4,877 93,812 31,271 2,505

140 x 60 4,5 13,085 24 1884,24 16,67 391,632 55,947 4,847 102,767 34,256 2,483
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140 x 60 6,0 16,982 24 2445,41 21,63 489,194 69,885 4,755 126,337 42,112 2,417

140 x 60 6,3 17,466 24 2515,10 22,25 490,020 70,003 4,693 127,414 42,471 2,393

140 x 60 7,0 19,121 24 2753,42 24,36 524,931 74,990 4,642 135,692 45,231 2,360

140 x 60 8,0 21,385 18 2309,58 27,24 568,522 81,217 4,568 145,786 48,595 2,313

140 x 60 10,0 25,565 18 2761,02 32,57 634,339 90,620 4,413 160,345 53,448 2,219

140 x 70 3,0 9,426 30 1696,68 12,01 306,239 43,748 5,050 104,693 29,912 2,953

140 x 70 3,5 10,907 30 1963,26 13,89 350,367 50,052 5,022 119,314 34,090 2,930

140 x 70 4,0 12,362 25 1854,30 15,75 392,597 56,085 4,993 133,179 38,051 2,908

140 x 70 4,5 13,791 25 2068,65 17,57 432,958 61,851 4,964 146,306 41,802 2,886

140 x 70 5,0 15,195 20 1823,40 19,36 471,476 67,354 4,935 158,713 45,346 2,863

140 x 70 6,0 17,924 20 2150,88 22,83 543,098 77,585 4,877 181,441 51,840 2,819

140 x 70 6,3 18,455 20 2214,60 23,51 546,370 78,053 4,821 183,538 52,440 2,794

140 x 70 7,0 20,220 16 1941,12 25,76 586,899 83,843 4,773 196,340 56,097 2,761

140 x 70 8,0 22,641 12 1630,15 28,84 638,304 91,186 4,704 212,335 60,667 2,713

140 x 70 10,0 27,135 12 1953,72 34,57 719,006 102,715 4,561 236,770 67,649 2,617

140 x 80 3,0 9,897 25 1484,55 12,61 334,397 47,771 5,150 141,231 35,308 3,347

140 x 80 3,5 11,457 25 1718,55 14,59 382,981 54,712 5,123 161,294 40,323 3,324

140 x 80 4,0 12,990 20 1558,80 16,55 429,600 61,371 5,095 180,419 45,105 3,302

140 x 80 4,5 14,498 20 1739,76 18,47 474,283 67,755 5,068 198,629 49,657 3,279

140 x 80 5,0 15,980 20 1917,60 20,36 517,059 73,866 5,040 215,942 53,986 3,257

140 x 80 6,0 18,866 20 2263,92 24,03 597,002 85,286 4,984 247,961 61,990 3,212

140 x 80 6,3 19,444 20 2333,28 24,77 602,720 86,103 4,933 251,417 62,854 3,186

140 x 80 7,0 21,319 16 2046,62 27,16 648,868 92,695 4,888 269,867 67,467 3,152

140 x 80 8,0 23,897 16 2294,11 30,44 708,085 101,155 4,823 293,305 73,326 3,104

140 x 80 10,0 28,705 12 2066,76 36,57 803,673 114,810 4,688 330,478 82,619 3,006

140 x 100 3,0 10,839 20 1300,68 13,81 390,713 55,816 5,319 233,519 46,704 4,112

140 x 100 3,5 12,556 20 1506,72 15,99 448,208 64,030 5,294 267,494 53,499 4,090

140 x 100 4,0 14,246 20 1709,52 18,15 503,605 71,944 5,268 300,122 60,024 4,067

140 x 100 4,5 15,911 20 1909,32 20,27 556,935 79,562 5,242 331,428 66,286 4,044

140 x 100 5,0 17,550 20 2106,00 22,36 608,226 86,889 5,216 361,435 72,287 4,021

140 x 100 6,0 20,750 20 2490,00 26,43 704,810 100,687 5,164 417,650 83,530 3,975

140 x 100 8,0 26,409 16 2535,26 33,64 847,648 121,093 5,020 501,709 100,342 3,862

140 x 100 10,0 31,845 16 3057,12 40,57 973,006 139,001 4,898 573,743 114,749 3,761

140 x 120 3,0 11,781 16 1130,98 15,01 447,029 63,861 5,458 353,423 58,904 4,853

140 x 120 3,5 13,655 16 1310,88 17,39 513,435 73,348 5,433 405,684 67,614 4,829

140 x 120 4,0 15,502 16 1488,19 19,75 577,611 82,516 5,408 456,121 76,020 4,806

140 x 120 4,5 17,324 16 1663,10 22,07 639,586 91,369 5,383 504,764 84,127 4,783

140 x 120 5,0 19,120 16 1835,52 24,36 699,393 99,913 5,359 551,641 91,940 4,759

140 x 120 6,0 22,634 16 2172,86 28,83 812,618 116,088 5,309 640,205 106,701 4,712
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140 x 120 8,0 28,921 16 2776,42 36,84 987,210 141,030 5,176 777,399 129,566 4,594

140 x 120 10,0 34,985 12 2518,92 44,57 1142,339 163,191 5,063 898,142 149,690 4,489

140 x 120 12,0 39,611 12 2851,99 50,46 1201,145 171,592 4,879 946,240 157,707 4,330

140 x 120 12,5 40,854 12 2941,49 52,04 1221,379 174,483 4,844 962,118 160,353 4,300

150 x 50 2,0 6,074 28 1020,43 7,74 207,529 27,670 5,179 37,200 14,880 2,193

150 x 50 3,0 8,955 28 1504,44 11,41 298,549 39,807 5,116 52,647 21,059 2,148

150 x 50 3,5 10,358 28 1740,14 13,19 340,978 45,464 5,084 59,638 23,855 2,126

150 x 50 4,0 11,734 28 1971,31 14,95 381,390 50,852 5,051 66,163 26,465 2,104

150 x 50 4,5 13,085 28 2198,28 16,67 419,817 55,976 5,019 72,235 28,894 2,082

150 x 50 6,0 16,982 24 2445,41 21,63 523,465 69,795 4,919 87,894 35,158 2,016

150 x 50 6,3 17,466 24 2515,10 22,25 522,830 69,711 4,848 88,472 35,389 1,994

150 x 50 7,0 19,121 20 2294,52 24,36 559,300 74,573 4,792 93,752 37,501 1,962

150 x 50 8,0 21,385 20 2566,20 27,24 604,420 80,589 4,710 99,999 40,000 1,916

150 x 50 10,0 25,565 16 2454,24 32,57 670,863 89,448 4,539 108,370 43,348 1,824

150 x 70 3,0 9,897 24 1425,17 12,61 363,385 48,451 5,369 111,431 31,837 2,973

150 x 70 3,5 11,457 24 1649,81 14,59 416,110 55,481 5,340 127,060 36,303 2,951

150 x 70 4,0 12,990 20 1558,80 16,55 466,676 62,223 5,310 141,902 40,543 2,928

150 x 70 4,5 14,498 20 1739,76 18,47 515,113 68,682 5,281 155,974 44,564 2,906

150 x 70 5,0 15,980 20 1917,60 20,36 561,452 74,860 5,252 169,296 48,370 2,884

150 x 70 6,0 18,866 20 2263,92 24,03 647,953 86,394 5,192 193,765 55,361 2,839

150 x 70 6,3 19,444 20 2333,28 24,77 653,006 87,067 5,135 196,362 56,103 2,816

150 x 70 7,0 21,319 16 2046,62 27,16 702,557 93,674 5,086 210,289 60,083 2,783

150 x 70 8,0 23,897 16 2294,11 30,44 765,903 102,120 5,016 227,796 65,085 2,735

150 x 70 10,0 28,705 16 2755,68 36,57 867,196 115,626 4,870 254,937 72,839 2,640

150 x 75 3,0 10,133 20 1215,96 12,91 379,594 50,613 5,423 129,973 34,659 3,173

150 x 75 3,5 11,731 20 1407,72 14,94 434,893 57,986 5,394 148,367 39,565 3,151

150 x 75 4,0 13,304 20 1596,48 16,95 487,997 65,066 5,366 165,883 44,235 3,129

150 x 75 4,5 14,851 20 1782,12 18,92 538,937 71,858 5,337 182,539 48,677 3,106

150 x 75 5,0 16,372 20 1964,64 20,86 587,744 78,366 5,309 198,357 52,895 3,084

150 x 75 6,0 19,337 20 2320,44 24,63 679,075 90,543 5,251 227,555 60,681 3,039

150 x 75 6,3 19,939 20 2392,68 25,40 685,550 91,407 5,195 230,878 61,567 3,015

150 x 75 7,0 21,868 16 2099,33 27,86 738,371 98,450 5,148 247,691 66,051 2,982

150 x 75 8,0 24,525 16 2354,40 31,24 806,273 107,503 5,080 269,009 71,736 2,934

150 x 75 10,0 29,490 12 2123,28 37,57 916,279 122,171 4,939 302,693 80,718 2,839

150 x 80 3,0 10,368 20 1244,16 13,21 395,803 52,774 5,474 150,129 37,532 3,371

150 x 80 3,5 12,006 20 1440,72 15,29 453,676 60,490 5,446 171,542 42,886 3,349

150 x 80 4,0 13,618 20 1634,16 17,35 509,318 67,909 5,418 191,982 47,996 3,327

150 x 80 4,5 15,204 20 1824,48 19,37 562,761 75,035 5,390 211,470 52,867 3,304

150 x 80 5,0 16,765 20 2011,80 21,36 614,036 81,871 5,362 230,025 57,506 3,282
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150 x 80 6,0 19,808 20 2376,96 25,23 710,197 94,693 5,305 264,425 66,106 3,237

150 x 80 6,3 20,433 20 2451,96 26,03 718,094 95,746 5,252 268,569 67,142 3,212

150 x 80 8,0 25,153 16 2414,69 32,04 846,644 112,886 5,140 314,126 78,532 3,131

150 x 90 3,0 10,839 24 1560,82 13,81 428,221 57,096 5,569 195,431 43,429 3,762

150 x 90 3,5 12,556 24 1808,06 15,99 491,242 65,499 5,542 223,671 49,705 3,740

150 x 90 4,0 14,246 20 1709,52 18,15 551,961 73,595 5,515 250,737 55,719 3,717

150 x 90 4,5 15,911 20 1909,32 20,27 610,410 81,388 5,488 276,650 61,478 3,694

150 x 90 5,0 17,550 20 2106,00 22,36 666,619 88,883 5,461 301,433 66,985 3,672

150 x 90 6,0 20,750 20 2490,00 26,43 772,441 102,992 5,406 347,701 77,267 3,627

150 x 90 6,3 21,422 20 2570,64 27,29 783,182 104,424 5,357 353,790 78,620 3,601

150 x 90 8,0 26,409 16 2535,26 33,64 927,385 123,651 5,250 416,478 92,551 3,518

150 x 100 3,0 11,310 20 1357,20 14,41 460,639 61,419 5,654 247,637 49,527 4,146

150 x 100 3,5 13,105 20 1572,60 16,69 528,808 70,508 5,628 283,798 56,760 4,123

150 x 100 4,0 14,874 20 1784,88 18,95 594,604 79,280 5,602 318,565 63,713 4,100

150 x 100 4,5 16,617 20 1994,04 21,17 658,058 87,741 5,576 351,964 70,393 4,078

150 x 100 5,0 18,335 20 2200,20 23,36 719,202 95,894 5,549 384,019 76,804 4,055

150 x 100 6,0 21,692 20 2603,04 27,63 834,685 111,291 5,496 444,194 88,839 4,009

150 x 100 6,3 22,411 20 2689,32 28,55 848,271 113,103 5,451 452,657 90,531 3,982

150 x 100 7,0 24,616 16 2363,14 31,36 917,443 122,326 5,409 488,685 97,737 3,948

150 x 100 8,0 27,665 16 2655,84 35,24 1008,127 134,417 5,348 535,651 107,130 3,899

150 x 100 10,0 33,415 12 2405,88 42,57 1161,696 154,893 5,224 614,410 122,882 3,799

150 x 130 3,0 12,723 20 1526,76 16,21 557,893 74,386 5,867 448,680 69,028 5,261

150 x 130 3,5 14,754 20 1770,48 18,79 641,506 85,534 5,842 515,660 79,332 5,238

150 x 130 4,0 16,758 20 2010,96 21,35 722,532 96,338 5,818 580,494 89,307 5,215

150 x 130 4,5 18,737 20 2248,44 23,87 801,003 106,800 5,793 643,212 98,956 5,191

150 x 130 5,0 20,690 20 2482,80 26,36 876,952 116,927 5,768 703,845 108,284 5,168

150 x 130 6,0 24,518 20 2942,16 31,23 1021,417 136,189 5,719 818,972 125,996 5,121

150 x 130 6,3 25,379 12 1827,29 32,33 1043,535 139,138 5,681 837,425 128,835 5,089

150 x 130 7,0 27,913 12 2009,74 35,56 1132,329 150,977 5,643 908,190 139,721 5,054

150 x 130 8,0 31,433 12 2263,18 40,04 1250,351 166,713 5,588 1002,097 154,169 5,003

150 x 130 10,0 38,125 12 2745,00 48,57 1456,196 194,159 5,476 1165,432 179,297 4,899

150 x 130 12,0 43,379 8 2082,19 55,26 1550,666 206,755 5,297 1242,902 191,216 4,743

150 x 130 12,5 44,779 8 2149,39 57,04 1580,459 210,728 5,264 1266,654 194,870 4,712

152 x 76 3,0 10,274 15 924,66 13,09 395,545 52,045 5,497 135,473 35,651 3,217

152 x 76 4,0 13,493 15 1214,37 17,19 508,763 66,942 5,441 173,007 45,528 3,173

152 x 76 4,5 15,063 15 1355,67 19,19 562,018 73,950 5,412 190,438 50,115 3,150

152 x 76 5,0 16,608 15 1494,72 21,16 613,079 80,668 5,383 207,005 54,475 3,128

152 x 76 6,0 19,619 15 1765,71 24,99 708,738 93,255 5,325 237,628 62,534 3,083

152 x 76 6,3 20,235 15 1821,15 25,78 715,946 94,203 5,270 241,228 63,481 3,059
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152 x 76 10,0 29,961 15 2696,49 38,17 959,588 126,262 5,014 317,193 83,472 2,883

160 x 50 3,0 9,426 36 2036,02 12,01 352,880 44,110 5,421 55,965 22,386 2,159

160 x 50 3,5 10,907 36 2355,91 13,89 403,413 50,427 5,388 63,429 25,372 2,137

160 x 50 4,0 12,362 20 1483,44 15,75 451,663 56,458 5,355 70,405 28,162 2,114

160 x 50 4,5 13,791 20 1654,92 17,57 497,662 62,208 5,322 76,908 30,763 2,092

160 x 50 5,0 15,195 20 1823,40 19,36 541,440 67,680 5,289 82,954 33,182 2,070

160 x 50 6,0 17,924 20 2150,88 22,83 622,457 77,807 5,221 93,738 37,495 2,026

160 x 50 6,3 18,455 20 2214,60 23,51 623,114 77,889 5,148 94,530 37,812 2,005

160 x 50 7,0 20,220 20 2426,40 25,76 667,816 83,477 5,092 100,281 40,112 1,973

160 x 50 8,0 22,641 20 2716,92 28,84 723,720 90,465 5,009 107,140 42,856 1,927

160 x 60 3,0 9,897 24 1425,17 12,61 389,858 48,732 5,561 83,915 27,972 2,580

160 x 60 3,5 11,457 20 1374,84 14,59 446,281 55,785 5,530 95,469 31,823 2,558

160 x 60 4,0 12,990 20 1558,80 16,55 500,345 62,543 5,499 106,378 35,459 2,535

160 x 60 4,5 14,498 20 1739,76 18,47 552,082 69,010 5,467 116,658 38,886 2,513

160 x 60 5,0 15,980 20 1917,60 20,36 601,523 75,190 5,436 126,328 42,109 2,491

160 x 60 6,0 18,866 20 2263,92 24,03 693,641 86,705 5,372 143,905 47,968 2,447

160 x 60 6,3 19,444 20 2333,28 24,77 697,570 87,196 5,307 145,665 48,555 2,425

160 x 60 7,0 21,319 20 2558,28 27,16 749,805 93,726 5,254 155,470 51,823 2,393

160 x 60 8,0 23,897 16 2294,11 30,44 816,222 102,028 5,178 167,588 55,863 2,346

160 x 60 10,0 28,705 16 2755,68 36,57 921,003 115,125 5,019 185,678 61,893 2,253

160 x 70 3,0 10,368 20 1244,16 13,21 426,836 53,355 5,685 118,169 33,762 2,991

160 x 70 3,5 12,006 20 1440,72 15,29 489,150 61,144 5,655 134,806 38,516 2,969

160 x 70 4,0 13,618 20 1634,16 17,35 549,028 68,629 5,626 150,624 43,036 2,947

160 x 70 4,5 15,204 20 1824,48 19,37 606,503 75,813 5,596 165,642 47,326 2,924

160 x 70 5,0 16,765 20 2011,80 21,36 661,607 82,701 5,566 179,879 51,394 2,902

160 x 70 6,0 19,808 20 2376,96 25,23 764,825 95,603 5,506 206,089 58,883 2,858

160 x 70 6,3 20,433 20 2451,96 26,03 772,027 96,503 5,446 209,185 59,767 2,835

160 x 70 7,0 22,418 20 2690,16 28,56 831,794 103,974 5,397 224,238 64,068 2,802

160 x 70 8,0 25,153 20 3018,36 32,04 908,723 113,590 5,325 243,257 69,502 2,755

160 x 80 3,0 10,839 24 1560,82 13,81 463,814 57,977 5,796 159,027 39,757 3,394

160 x 80 3,5 12,556 24 1808,06 15,99 532,018 66,502 5,767 181,791 45,448 3,371

160 x 80 4,0 14,246 20 1709,52 18,15 597,711 74,714 5,739 203,545 50,886 3,349

160 x 80 4,5 15,911 20 1909,32 20,27 660,924 82,615 5,710 224,310 56,078 3,327

160 x 80 5,0 17,550 20 2106,00 22,36 721,690 90,211 5,682 244,109 61,027 3,304

160 x 80 6,0 20,750 20 2490,00 26,43 836,009 104,501 5,624 280,889 70,222 3,260

160 x 80 6,3 21,422 20 2570,64 27,29 846,483 105,810 5,569 285,720 71,430 3,236

160 x 80 7,0 23,517 16 2257,63 29,96 913,782 114,223 5,523 307,284 76,821 3,203

160 x 80 8,0 26,409 16 2535,26 33,64 1001,224 125,153 5,455 334,948 83,737 3,155

160 x 80 10,0 31,845 16 3057,12 40,57 1146,336 143,292 5,316 379,811 94,953 3,060
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160 x 90 3,0 11,310 20 1357,20 14,41 500,792 62,599 5,896 206,789 45,953 3,788

160 x 90 3,5 13,105 20 1572,60 16,69 574,887 71,861 5,868 236,772 52,616 3,766

160 x 90 4,0 14,874 20 1784,88 18,95 646,393 80,799 5,841 265,539 59,009 3,744

160 x 90 4,5 16,617 20 1994,04 21,17 715,345 89,418 5,813 293,113 65,136 3,721

160 x 90 5,0 18,335 20 2200,20 23,36 781,773 97,722 5,785 319,516 71,004 3,699

160 x 90 6,0 21,692 20 2603,04 27,63 907,193 113,399 5,730 368,905 81,979 3,654

160 x 90 6,3 22,411 20 2689,32 28,55 920,939 115,117 5,680 375,900 83,533 3,629

160 x 90 7,0 24,616 16 2363,14 31,36 995,771 124,471 5,635 405,309 90,069 3,595

160 x 90 8,0 27,665 16 2655,84 35,24 1093,726 136,716 5,571 443,459 98,547 3,547

160 x 90 10,0 33,415 12 2405,88 42,57 1259,003 157,375 5,439 506,802 112,623 3,451

160 x 100 3,0 11,781 20 1413,72 15,01 537,770 67,221 5,986 261,755 52,351 4,176

160 x 100 3,5 13,655 20 1638,60 17,39 617,755 77,219 5,959 300,101 60,020 4,154

160 x 100 4,0 15,502 20 1860,24 19,75 695,076 86,885 5,933 337,008 67,402 4,131

160 x 100 4,5 17,324 20 2078,88 22,07 769,765 96,221 5,906 372,500 74,500 4,108

160 x 100 5,0 19,120 18 2064,96 24,36 841,857 105,232 5,879 406,602 81,320 4,086

160 x 100 6,0 22,634 18 2444,47 28,83 978,377 122,297 5,825 470,738 94,148 4,041

160 x 100 6,3 23,401 18 2527,31 29,81 995,395 124,424 5,779 480,355 96,071 4,014

160 x 100 7,0 25,715 16 2468,64 32,76 1077,760 134,720 5,736 519,013 103,803 3,980

160 x 100 8,0 28,921 16 2776,42 36,84 1186,227 148,278 5,674 569,592 113,918 3,932

160 x 100 10,0 34,985 12 2518,92 44,57 1371,670 171,459 5,548 655,077 131,015 3,834

160 x 100 12,0 39,611 9 2138,99 50,46 1434,089 179,261 5,331 688,574 137,715 3,694

160 x 120 3,0 12,723 20 1526,76 16,21 611,726 76,466 6,143 394,499 65,750 4,934

160 x 120 3,5 14,754 20 1770,48 18,79 703,493 87,937 6,118 453,201 75,533 4,911

160 x 120 4,0 16,758 20 2010,96 21,35 792,441 99,055 6,093 509,967 84,994 4,888

160 x 120 4,5 18,737 20 2248,44 23,87 878,607 109,826 6,067 564,826 94,138 4,865

160 x 120 5,0 20,690 20 2482,80 26,36 962,023 120,253 6,042 617,808 102,968 4,842

160 x 120 6,0 24,518 16 2353,73 31,23 1120,745 140,093 5,990 718,253 119,709 4,795

160 x 120 6,3 25,379 16 2436,38 32,33 1144,308 143,039 5,949 734,608 122,435 4,767

160 x 120 7,0 27,913 12 2009,74 35,56 1241,737 155,217 5,909 796,258 132,710 4,732

160 x 120 8,0 31,433 12 2263,18 40,04 1371,230 171,404 5,852 877,921 146,320 4,682

160 x 120 10,0 38,125 9 2058,75 48,57 1597,003 199,625 5,734 1019,475 169,912 4,582

160 x 120 12,0 43,379 9 2342,47 55,26 1697,513 212,189 5,542 1086,784 181,131 4,435

160 x 120 12,5 44,779 9 2418,07 57,04 1729,831 216,229 5,507 1107,222 184,537 4,406

160 x 140 3,0 13,665 16 1311,84 17,41 685,682 85,710 6,276 559,661 79,952 5,670

160 x 140 3,5 15,853 16 1521,89 20,19 789,230 98,654 6,252 643,889 91,984 5,647

160 x 140 4,0 18,014 16 1729,34 22,95 889,807 111,226 6,227 725,621 103,660 5,623

160 x 140 4,5 20,150 16 1934,40 25,67 987,448 123,431 6,202 804,889 114,984 5,600

160 x 140 5,0 22,260 16 2136,96 28,36 1082,190 135,274 6,178 881,726 125,961 5,576

160 x 140 6,0 26,402 16 2534,59 33,63 1263,113 157,889 6,128 1028,234 146,891 5,529
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160 x 140 6,3 27,357 16 2626,27 34,85 1293,221 161,653 6,092 1053,521 150,503 5,498

160 x 140 7,0 30,111 12 2167,99 38,36 1405,714 175,714 6,054 1144,617 163,517 5,463

160 x 140 8,0 33,945 12 2444,04 43,24 1556,232 194,529 5,999 1266,336 180,905 5,412

160 x 140 10,0 41,265 9 2228,31 52,57 1822,336 227,792 5,888 1481,006 211,572 5,308

160 x 140 12,0 47,147 9 2545,94 60,06 1960,937 245,117 5,714 1595,513 227,930 5,154

160 x 140 12,5 48,704 9 2630,02 62,04 2002,436 250,304 5,681 1629,087 232,727 5,124

180 x 60 3,0 10,839 24 1560,82 13,81 526,852 58,539 6,177 93,671 31,224 2,605

180 x 60 3,5 12,556 20 1506,72 15,99 603,998 67,111 6,145 106,656 35,552 2,582

180 x 60 4,0 14,246 20 1709,52 18,15 678,192 75,355 6,113 118,943 39,648 2,560

180 x 60 4,5 15,911 20 1909,32 20,27 749,470 83,274 6,081 130,550 43,517 2,538

180 x 60 5,0 17,550 20 2106,00 22,36 817,866 90,874 6,048 141,494 47,165 2,516

180 x 60 6,0 20,750 20 2490,00 26,43 946,154 105,128 5,983 161,473 53,824 2,472

180 x 60 6,3 21,422 20 2570,64 27,29 954,659 106,073 5,915 163,916 54,639 2,451

180 x 60 7,0 23,517 20 2822,04 29,96 1028,995 114,333 5,861 175,247 58,416 2,419

180 x 60 8,0 26,409 20 3169,08 33,64 1124,806 124,978 5,782 189,391 63,130 2,373

180 x 60 10,0 31,845 15 2866,05 40,57 1280,799 142,311 5,619 211,012 70,337 2,281

180 x 70 3,0 11,310 20 1357,20 14,41 573,850 63,761 6,311 131,645 37,613 3,023

180 x 70 3,5 13,105 20 1572,60 16,69 658,521 73,169 6,281 150,299 42,942 3,000

180 x 70 4,0 14,874 20 1784,88 18,95 740,155 82,239 6,250 168,070 48,020 2,978

180 x 70 4,5 16,617 20 1994,04 21,17 818,786 90,976 6,219 184,979 52,851 2,956

180 x 70 5,0 18,335 20 2200,20 23,36 894,449 99,383 6,188 201,046 57,442 2,934

180 x 70 6,0 21,692 20 2603,04 27,63 1037,018 115,224 6,126 230,737 65,925 2,890

180 x 70 6,3 22,411 20 2689,32 28,55 1049,742 116,638 6,064 234,832 67,095 2,868

180 x 70 7,0 24,616 18 2658,53 31,36 1133,803 125,978 6,013 252,135 72,039 2,836

180 x 70 8,0 27,665 18 2987,82 35,24 1243,227 138,136 5,939 274,180 78,337 2,789

180 x 70 10,0 33,415 12 2405,88 42,57 1425,466 158,385 5,787 309,437 88,410 2,696

180 x 80 3,0 11,781 20 1413,72 15,01 620,848 68,983 6,432 176,823 44,206 3,432

180 x 80 3,5 13,655 20 1638,60 17,39 713,045 79,227 6,403 202,288 50,572 3,410

180 x 80 4,0 15,502 20 1860,24 19,75 802,117 89,124 6,373 226,670 56,668 3,388

180 x 80 4,5 17,324 20 2078,88 22,07 888,101 98,678 6,344 249,992 62,498 3,366

180 x 80 5,0 19,120 20 2294,40 24,36 971,033 107,893 6,314 272,275 68,069 3,343

180 x 80 6,0 22,634 20 2716,08 28,83 1127,882 125,320 6,254 313,817 78,454 3,299

180 x 80 6,3 23,401 20 2808,12 29,81 1144,824 127,203 6,197 320,023 80,006 3,277

180 x 80 7,0 25,715 16 2468,64 32,76 1238,612 137,624 6,149 344,701 86,175 3,244

180 x 80 8,0 28,921 16 2776,42 36,84 1361,648 151,294 6,079 376,590 94,148 3,197

180 x 80 10,0 34,985 12 2518,92 44,57 1570,133 174,459 5,936 429,145 107,286 3,103

180 x 80 12,0 39,611 8 1901,33 50,46 1625,872 180,652 5,676 447,347 111,837 2,977

180 x 80 12,5 40,854 8 1960,99 52,04 1649,663 183,296 5,630 453,357 113,339 2,951

180 x 100 3,0 12,723 20 1526,76 16,21 714,844 79,427 6,641 289,991 57,998 4,230
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180 x 100 3,5 14,754 20 1770,48 18,79 822,092 91,344 6,614 332,708 66,542 4,207

180 x 100 4,0 16,758 20 2010,96 21,35 926,043 102,894 6,586 373,893 74,779 4,185

180 x 100 4,5 18,737 20 2248,44 23,87 1026,733 114,081 6,559 413,571 82,714 4,163

180 x 100 5,0 20,690 20 2482,80 26,36 1124,199 124,911 6,531 451,769 90,354 4,140

180 x 100 6,0 24,518 16 2353,73 31,23 1309,610 145,512 6,475 523,826 104,765 4,095

180 x 100 6,3 25,379 16 2436,38 32,33 1334,989 148,332 6,426 535,750 107,150 4,071

180 x 100 7,0 27,913 12 2009,74 35,56 1448,229 160,914 6,382 579,671 115,934 4,038

180 x 100 8,0 31,433 12 2263,18 40,04 1598,491 177,610 6,318 637,475 127,495 3,990

180 x 100 10,0 38,125 12 2745,00 48,57 1859,466 206,607 6,188 736,410 147,282 3,894

180 x 100 12,0 43,379 4 1041,10 55,26 1965,136 218,348 5,963 782,078 156,416 3,762

180 x 100 12,5 44,779 4 1074,70 57,04 2001,017 222,335 5,923 795,798 159,160 3,735

180 x 120 3,0 13,665 20 1639,80 17,41 808,840 89,871 6,816 435,575 72,596 5,002

180 x 120 3,5 15,853 20 1902,36 20,19 931,139 103,460 6,790 500,718 83,453 4,979

180 x 120 4,0 18,014 20 2161,68 22,95 1049,968 116,663 6,764 563,812 93,969 4,957

180 x 120 4,5 20,150 20 2418,00 25,67 1165,364 129,485 6,738 624,887 104,148 4,934

180 x 120 5,0 22,260 20 2671,20 28,36 1277,366 141,930 6,712 683,975 113,996 4,911

180 x 120 6,0 26,402 16 2534,59 33,63 1491,338 165,704 6,659 796,301 132,717 4,866

180 x 120 6,3 27,357 16 2626,27 34,85 1525,154 169,462 6,615 816,136 136,023 4,839

180 x 120 7,0 30,111 12 2167,99 38,36 1657,847 184,205 6,574 885,755 147,626 4,805

180 x 120 8,0 33,945 12 2444,04 43,24 1835,334 203,926 6,515 978,444 163,074 4,757

180 x 120 10,0 41,265 9 2228,31 52,57 2148,799 238,755 6,394 1140,808 190,135 4,659

180 x 120 12,0 47,147 9 2545,94 60,06 2304,400 256,044 6,194 1227,328 204,555 4,521

180 x 120 12,5 48,704 9 2630,02 62,04 2352,371 261,375 6,157 1252,326 208,721 4,493

180 x 140 3,0 14,607 16 1402,27 18,61 902,836 100,315 6,965 615,977 87,997 5,753

180 x 140 3,5 16,952 16 1627,39 21,59 1040,187 115,576 6,940 709,116 101,302 5,730

180 x 140 4,0 19,270 16 1849,92 24,55 1173,893 130,433 6,915 799,627 114,232 5,707

180 x 140 4,5 21,563 16 2070,05 27,47 1303,996 144,888 6,890 887,541 126,792 5,684

180 x 140 5,0 23,830 16 2287,68 30,36 1430,533 158,948 6,865 972,893 138,985 5,661

180 x 140 6,0 28,286 16 2715,46 36,03 1673,066 185,896 6,814 1136,042 162,292 5,615

180 x 140 6,3 29,335 16 2816,16 37,37 1715,319 190,591 6,775 1166,221 166,603 5,586

180 x 140 7,0 32,309 12 2326,25 41,16 1867,464 207,496 6,736 1268,555 181,222 5,552

180 x 140 8,0 36,457 12 2624,90 46,44 2072,176 230,242 6,680 1405,898 200,843 5,502

180 x 140 10,0 44,405 8 2131,44 56,57 2438,133 270,904 6,565 1650,339 235,763 5,401

180 x 140 12,0 50,915 8 2443,92 64,86 2643,664 293,740 6,384 1792,697 256,100 5,257

180 x 140 12,5 52,629 8 2526,19 67,04 2703,726 300,414 6,350 1832,941 261,849 5,229

200 x 70 3,0 12,252 21 1543,75 15,61 749,681 74,968 6,930 145,121 41,463 3,049

200 x 70 3,5 14,204 21 1789,70 18,09 861,282 86,128 6,899 165,791 47,369 3,027

200 x 70 4,0 16,130 21 2032,38 20,55 969,177 96,918 6,868 185,515 53,004 3,005

200 x 70 4,5 18,030 21 2271,78 22,97 1073,405 107,341 6,836 204,315 58,376 2,983
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200 x 70 5,0 19,905 21 2508,03 25,36 1174,005 117,400 6,804 222,213 63,489 2,960

200 x 70 6,0 23,576 16 2263,30 30,03 1364,476 136,448 6,740 255,385 72,967 2,916

200 x 70 6,3 24,390 16 2341,44 31,07 1384,557 138,456 6,676 260,479 74,423 2,895

200 x 70 7,0 26,814 16 2574,14 34,16 1498,528 149,853 6,624 280,032 80,009 2,863

200 x 70 8,0 30,177 16 2896,99 38,44 1648,216 164,822 6,548 305,103 87,172 2,817

200 x 80 3,0 12,723 21 1603,10 16,21 807,899 80,790 7,060 194,619 48,655 3,465

200 x 80 3,5 14,754 21 1859,00 18,79 928,861 92,886 7,030 222,785 55,696 3,443

200 x 80 4,0 16,758 21 2111,51 21,35 1046,020 104,602 7,000 249,795 62,449 3,421

200 x 80 4,5 18,737 21 2360,86 23,87 1159,416 115,942 6,970 275,673 68,918 3,398

200 x 80 5,0 20,690 21 2606,94 26,36 1269,088 126,909 6,939 300,442 75,111 3,376

200 x 80 6,0 24,518 15 2206,62 31,23 1477,420 147,742 6,878 346,745 86,686 3,332

200 x 80 6,3 25,379 15 2284,11 32,33 1502,785 150,279 6,818 354,326 88,582 3,311

200 x 80 7,0 27,913 12 2009,74 35,56 1628,957 162,896 6,768 382,119 95,530 3,278

200 x 80 8,0 31,433 12 2263,18 40,04 1795,758 179,576 6,697 418,233 104,558 3,232

200 x 80 10,0 38,125 9 2058,75 48,57 2083,062 208,306 6,549 478,478 119,619 3,139

200 x 80 12,0 43,379 9 2342,47 55,26 2181,997 218,200 6,284 503,411 125,853 3,018

200 x 80 12,5 44,779 9 2418,07 57,04 2218,791 221,879 6,237 510,962 127,740 2,993

200 x 100 3,5 15,853 18 1712,12 20,19 1064,018 106,402 7,259 365,315 73,063 4,253

200 x 100 4,0 18,014 18 1945,51 22,95 1199,705 119,971 7,230 410,778 82,156 4,231

200 x 100 4,0 18,014 18 1945,51 22,95 1199,705 119,971 7,230 410,778 82,156 4,231

200 x 100 4,5 20,150 18 2176,20 25,67 1331,437 133,144 7,202 454,643 90,929 4,209

200 x 100 5,0 22,260 18 2404,08 28,36 1459,255 145,925 7,174 496,935 99,387 4,186

200 x 100 6,0 26,402 15 2376,18 33,63 1703,308 170,331 7,116 576,914 115,383 4,142

200 x 100 6,3 27,357 15 2462,13 34,85 1739,243 173,924 7,064 591,145 118,229 4,119

200 x 100 7,0 30,111 12 2167,99 38,36 1889,814 188,981 7,019 640,328 128,066 4,086

200 x 100 8,0 33,945 12 2444,04 43,24 2090,840 209,084 6,954 705,357 141,071 4,039

200 x 100 10,0 41,265 9 2228,31 52,57 2444,395 244,440 6,819 817,743 163,549 3,944

200 x 100 12,0 47,147 9 2545,94 60,06 2606,701 260,670 6,588 875,582 175,116 3,818

200 x 100 12,5 48,704 9 2630,02 62,04 2658,895 265,889 6,546 892,152 178,430 3,792

200 x 120 3,0 14,607 16 1402,27 18,61 1040,771 104,077 7,479 476,651 79,442 5,061

200 x 120 3,5 16,952 16 1627,39 21,59 1199,175 119,918 7,452 548,235 91,373 5,039

200 x 120 4,0 19,270 16 1849,92 24,55 1353,391 135,339 7,425 617,657 102,943 5,016

200 x 120 4,5 21,563 16 2070,05 27,47 1503,459 150,346 7,398 684,949 114,158 4,994

200 x 120 5,0 23,830 16 2287,68 30,36 1649,421 164,942 7,371 750,141 125,024 4,971

200 x 120 6,0 28,286 16 2715,46 36,03 1929,196 192,920 7,317 874,349 145,725 4,926

200 x 120 6,3 29,335 16 2816,16 37,37 1975,700 197,570 7,271 897,664 149,611 4,901

200 x 120 7,0 32,309 12 2326,25 41,16 2150,671 215,067 7,229 975,253 162,542 4,868

200 x 120 8,0 36,457 12 2624,90 46,44 2385,923 238,592 7,168 1078,967 179,828 4,820

200 x 120 10,0 44,405 9 2397,87 56,57 2805,729 280,573 7,043 1262,142 210,357 4,724
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200 x 120 12,0 50,915 9 2749,41 64,86 3031,405 303,141 6,837 1367,872 227,979 4,592

200 x 120 12,5 52,629 9 2841,97 67,04 3098,999 309,900 6,799 1397,430 232,905 4,565

200 x 150 3,0 16,020 12 1153,44 20,41 1215,425 121,542 7,717 784,819 104,643 6,201

200 x 150 3,5 18,600 12 1339,20 23,69 1401,911 140,191 7,692 904,469 120,596 6,178

200 x 150 4,0 21,154 12 1523,09 26,95 1583,919 158,392 7,667 1021,030 136,137 6,155

200 x 150 4,5 23,682 12 1705,10 30,17 1761,491 176,149 7,641 1134,540 151,272 6,132

200 x 150 5,0 26,185 12 1885,32 33,36 1934,671 193,467 7,616 1245,036 166,005 6,109

200 x 150 6,0 31,112 12 2240,06 39,63 2268,028 226,803 7,565 1457,125 194,283 6,063

200 x 150 6,3 32,302 12 2325,74 41,15 2330,386 233,039 7,525 1499,153 199,887 6,036

200 x 150 7,0 35,606 9 1922,72 45,36 2541,957 254,196 7,486 1633,730 217,831 6,002

200 x 150 8,0 40,225 9 2172,15 51,24 2828,547 282,855 7,430 1815,540 242,072 5,952

200 x 150 10,0 49,115 9 2652,21 62,57 3347,729 334,773 7,315 2143,363 285,782 5,853

200 x 150 12,0 56,567 6 2036,41 72,06 3668,461 366,846 7,135 2352,530 313,671 5,714

200 x 150 12,5 58,517 6 2106,61 74,54 3759,155 375,916 7,101 2409,886 321,318 5,686

200 x 160 3,0 16,491 12 1187,35 21,01 1273,643 127,364 7,786 907,550 113,444 6,573

200 x 160 3,5 19,150 12 1378,80 24,39 1469,490 146,949 7,761 1046,441 130,805 6,550

200 x 160 4,0 21,782 12 1568,30 27,75 1660,761 166,076 7,736 1181,903 147,738 6,526

200 x 160 4,5 24,389 12 1756,01 31,07 1847,502 184,750 7,711 1313,973 164,247 6,503

200 x 160 5,0 26,970 12 1941,84 34,36 2029,755 202,975 7,686 1442,690 180,336 6,480

200 x 160 6,0 32,054 12 2307,89 40,83 2380,972 238,097 7,636 1690,217 211,277 6,434

200 x 160 6,3 33,292 12 2397,02 42,41 2448,615 244,861 7,599 1739,958 217,495 6,405

200 x 160 7,0 36,705 9 1982,07 46,76 2672,386 267,239 7,560 1897,646 237,206 6,371

200 x 160 8,0 41,481 9 2239,97 52,84 2976,088 297,609 7,505 2111,240 263,905 6,321

200 x 160 10,0 50,685 9 2736,99 64,57 3528,395 352,840 7,392 2498,336 312,292 6,220

200 x 160 12,0 58,451 6 2104,24 74,46 3880,813 388,081 7,219 2751,209 343,901 6,079

200 x 160 12,5 60,479 6 2177,24 77,04 3979,207 397,921 7,187 2820,248 352,531 6,050

220 x 80 3,0 13,665 18 1475,82 17,41 1027,366 93,397 7,682 212,415 53,104 3,493

220 x 80 3,5 15,853 18 1712,12 20,19 1182,266 107,479 7,651 243,282 60,821 3,471

220 x 80 4,0 18,014 18 1945,51 22,95 1332,618 121,147 7,620 272,921 68,230 3,449

220 x 80 4,5 20,150 18 2176,20 25,67 1478,467 134,406 7,589 301,355 75,339 3,426

220 x 80 5,0 22,260 18 2404,08 28,36 1619,856 147,260 7,558 328,609 82,152 3,404

220 x 80 6,0 26,402 18 2851,42 33,63 1889,424 171,766 7,495 379,673 94,918 3,360

220 x 80 6,3 27,357 18 2954,56 34,85 1925,405 175,037 7,433 388,629 97,157 3,339

220 x 80 7,0 30,111 9 1625,99 38,36 2090,416 190,038 7,382 419,536 104,884 3,307

220 x 80 8,0 33,945 9 1833,03 43,24 2309,952 209,996 7,309 459,876 114,969 3,261

220 x 80 10,0 41,265 9 2228,31 52,57 2693,124 244,829 7,158 527,811 131,953 3,169

220 x 80 12,0 47,147 9 2545,94 60,06 2848,642 258,967 6,887 559,475 139,869 3,052

220 x 80 12,5 48,704 9 2630,02 62,04 2902,005 263,819 6,839 568,566 142,141 3,027

220 x 100 3,0 14,607 15 1314,63 18,61 1168,642 106,240 7,925 346,463 69,293 4,315
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220 x 100 3,5 16,952 15 1525,68 21,59 1346,333 122,394 7,896 397,923 79,585 4,293

220 x 100 4,0 19,270 15 1734,30 24,55 1519,264 138,115 7,867 447,664 89,533 4,270

220 x 100 4,5 21,563 15 1940,67 27,47 1687,479 153,407 7,838 495,714 99,143 4,248

220 x 100 5,0 23,830 15 2144,70 30,36 1851,022 168,275 7,809 542,102 108,420 4,226

220 x 100 6,0 28,286 15 2545,74 36,03 2164,272 196,752 7,750 630,002 126,000 4,181

220 x 100 6,3 29,335 15 2640,15 37,37 2213,195 201,200 7,696 646,541 129,308 4,159

220 x 100 7,0 32,309 9 1744,69 41,16 2408,114 218,919 7,649 700,985 140,197 4,127

220 x 100 8,0 36,457 9 1968,68 46,44 2669,674 242,698 7,582 773,240 154,648 4,080

220 x 100 10,0 44,405 9 2397,87 56,57 3134,457 284,951 7,444 899,077 179,815 3,987

220 x 100 12,0 50,915 9 2749,41 64,86 3368,386 306,217 7,206 969,086 193,817 3,865

220 x 100 12,5 52,629 9 2841,97 67,04 3440,860 312,805 7,164 988,506 197,701 3,840

220 x 120 3,0 15,549 12 1119,53 19,81 1309,918 119,083 8,132 517,727 86,288 5,112

220 x 120 3,5 18,051 12 1299,67 22,99 1510,400 137,309 8,105 595,752 99,292 5,090

220 x 120 4,0 20,526 12 1477,87 26,15 1705,909 155,083 8,077 671,503 111,917 5,068

220 x 120 4,5 22,976 12 1654,27 29,27 1896,490 172,408 8,050 745,010 124,168 5,045

220 x 120 5,0 25,400 12 1828,80 32,36 2082,189 189,290 8,022 816,308 136,051 5,023

220 x 120 6,0 30,170 12 2172,24 38,43 2439,120 221,738 7,966 952,397 158,733 4,978

220 x 120 6,3 31,313 12 2254,54 39,89 2500,985 227,362 7,918 979,192 163,199 4,955

220 x 120 7,0 34,507 9 1863,38 43,96 2725,811 247,801 7,875 1064,750 177,458 4,922

220 x 120 8,0 38,969 9 2104,33 49,64 3029,397 275,400 7,812 1179,489 196,582 4,874

220 x 120 10,0 47,545 9 2567,43 60,57 3575,790 325,072 7,684 1383,475 230,579 4,779

220 x 120 12,0 54,683 8 2624,78 69,66 3888,130 353,466 7,471 1508,416 251,403 4,653

220 x 120 12,5 56,554 8 2714,59 72,04 3979,714 361,792 7,432 1542,534 257,089 4,627

220 x 130 3,0 16,020 12 1153,44 20,41 1380,556 125,505 8,225 618,066 95,087 5,503

220 x 130 3,5 18,600 12 1339,20 23,69 1592,434 144,767 8,198 711,738 109,498 5,481

220 x 130 4,0 21,154 12 1523,09 26,95 1799,232 163,567 8,171 802,833 123,513 5,458

220 x 130 4,5 23,682 12 1705,10 30,17 2000,996 181,909 8,144 891,385 137,136 5,436

220 x 130 5,0 26,185 12 1885,32 33,36 2197,772 199,797 8,117 977,428 150,374 5,413

220 x 130 6,0 31,112 12 2240,06 39,63 2576,544 234,231 8,063 1142,120 175,711 5,368

220 x 130 6,3 32,302 12 2325,74 41,15 2644,880 240,444 8,017 1175,119 180,788 5,344

220 x 130 7,0 35,606 9 1922,72 45,36 2884,660 262,242 7,975 1279,250 196,808 5,311

220 x 130 8,0 40,225 9 2172,15 51,24 3209,258 291,751 7,914 1419,446 218,376 5,263

220 x 130 10,0 49,115 9 2652,21 62,57 3796,457 345,132 7,790 1670,599 257,015 5,167

220 x 130 12,0 56,567 6 2036,41 72,06 4148,002 377,091 7,587 1829,726 281,496 5,039

220 x 130 12,5 58,517 6 2106,61 74,54 4249,141 386,286 7,550 1872,956 288,147 5,013

220 x 140 3,0 16,491 15 1484,19 21,01 1451,194 131,927 8,311 728,609 104,087 5,889

220 x 140 3,5 19,150 15 1723,50 24,39 1674,467 152,224 8,285 839,571 119,939 5,867

220 x 140 4,0 21,782 15 1960,38 27,75 1892,554 172,050 8,259 947,637 135,377 5,844

220 x 140 4,5 24,389 15 2195,01 31,07 2105,502 191,409 8,232 1052,844 150,406 5,821
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(cm3)

iyy
(cm)

220 x 140 5,0 26,970 15 2427,30 34,36 2313,356 210,305 8,206 1155,226 165,032 5,799

220 x 140 6,0 32,054 12 2307,89 40,83 2713,968 246,724 8,153 1351,658 193,094 5,753

220 x 140 6,3 33,292 12 2397,02 42,41 2788,775 253,525 8,109 1391,622 198,803 5,728

220 x 140 7,0 36,705 9 1982,07 46,76 3043,508 276,683 8,068 1516,429 216,633 5,695

220 x 140 8,0 41,481 9 2239,97 52,84 3389,120 308,102 8,009 1685,024 240,718 5,647

220 x 140 10,0 50,685 9 2736,99 64,57 4017,124 365,193 7,888 1989,006 284,144 5,550

220 x 140 12,0 58,451 6 2104,24 74,46 4407,874 400,716 7,694 2187,065 312,438 5,420

220 x 140 12,5 60,479 6 2177,24 77,04 4518,568 410,779 7,658 2240,650 320,093 5,393

220 x 180 4,0 24,294 12 1749,17 30,95 2265,845 205,986 8,557 1669,595 185,511 7,345

220 x 180 4,5 27,215 12 1959,48 34,67 2523,525 229,411 8,532 1858,522 206,502 7,322

220 x 180 5,0 30,110 12 2167,92 38,36 2775,689 252,335 8,507 2043,199 227,022 7,299

220 x 180 6,0 35,822 12 2579,18 45,63 3263,664 296,697 8,457 2399,978 266,664 7,252

220 x 180 6,3 37,248 12 2681,86 47,45 3364,354 305,850 8,420 2475,979 275,109 7,224

220 x 180 7,0 41,101 9 2219,45 52,36 3678,903 334,446 8,382 2705,933 300,659 7,189

220 x 180 8,0 46,505 9 2511,27 59,24 4108,565 373,506 8,328 3019,547 335,505 7,139

220 x 180 10,0 56,965 9 3076,11 72,57 4899,790 445,435 8,217 3595,466 399,496 7,039

220 x 180 12,0 65,987 6 2375,53 84,06 5447,362 495,215 8,050 4000,720 444,524 6,899

220 x 180 12,5 68,329 6 2459,84 87,04 5596,276 508,752 8,018 4109,142 456,571 6,871

250 x 50 3,0 13,665 20 1639,80 17,41 1148,043 91,843 8,121 85,827 34,331 2,220

250 x 50 3,5 15,853 20 1902,36 20,19 1319,954 105,596 8,085 97,549 39,020 2,198

250 x 50 4,0 18,014 20 2161,68 22,95 1486,443 118,915 8,048 108,589 43,436 2,175

250 x 50 4,5 20,150 20 2418,00 25,67 1647,557 131,805 8,012 118,967 47,587 2,153

250 x 50 5,0 22,260 18 2404,08 28,36 1803,343 144,267 7,975 128,704 51,482 2,130

250 x 50 6,0 26,402 16 2534,59 33,63 2099,122 167,930 7,900 146,334 58,534 2,086

250 x 50 6,3 27,357 16 2626,27 34,85 2130,239 170,419 7,818 149,044 59,618 2,068

250 x 50 7,0 30,111 12 2167,99 38,36 2308,010 184,641 7,757 159,039 63,615 2,036

250 x 50 8,0 33,945 12 2444,04 43,24 2542,378 203,390 7,668 171,412 68,565 1,991

250 x 50 10,0 41,265 12 2971,08 52,57 2943,341 235,467 7,483 190,037 76,015 1,901

250 x 100 3,0 16,020 12 1153,44 20,41 1605,633 128,451 8,870 388,817 77,763 4,365

250 x 100 3,5 18,600 12 1339,20 23,69 1851,660 148,133 8,840 446,833 89,367 4,343

250 x 100 4,0 21,154 12 1523,09 26,95 2091,656 167,333 8,810 502,992 100,598 4,320

250 x 100 4,5 23,682 12 1705,10 30,17 2325,673 186,054 8,780 557,321 111,464 4,298

250 x 100 5,0 26,185 12 1885,32 33,36 2553,760 204,301 8,750 609,852 121,970 4,276

250 x 100 6,0 31,112 12 2240,06 39,63 2992,342 239,387 8,689 709,634 141,927 4,231

250 x 100 6,3 32,302 12 2325,74 41,15 3065,835 245,267 8,632 729,634 145,927 4,211

250 x 100 7,0 35,606 9 1922,72 45,36 3341,654 267,332 8,583 791,971 158,394 4,179

250 x 100 8,0 40,225 9 2172,15 51,24 3714,085 297,127 8,514 875,064 175,013 4,132

250 x 100 10,0 49,115 9 2652,21 62,57 4384,174 350,734 8,371 1021,077 204,215 4,040

250 x 100 12,0 56,567 6 2036,41 72,06 4757,136 380,571 8,125 1109,342 221,868 3,924
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Dimensões Espessura 
(mm)

Massa
Linear
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

Ixx
(cm4)

Wxx
(cm3)

ixx
(cm)

Iyy
(cm4)

Wyy
(cm3)

iyy
(cm)

250 x 100 12,5 58,517 6 2106,61 74,54 4868,346 389,468 8,081 1133,038 226,608 3,899

250 x 150 4,0 24,294 12 1749,17 30,95 2696,870 215,750 9,335 1234,244 164,566 6,315

250 x 150 4,5 27,215 12 1959,48 34,67 3003,789 240,303 9,308 1372,782 183,038 6,293

250 x 150 5,0 30,110 12 2167,92 38,36 3304,176 264,334 9,281 1507,952 201,060 6,270

250 x 150 6,0 35,822 12 2579,18 45,63 3885,562 310,845 9,228 1768,345 235,779 6,225

250 x 150 6,3 37,248 12 2681,86 47,45 4001,430 320,114 9,183 1824,594 243,279 6,201

250 x 150 7,0 41,101 9 2219,45 52,36 4375,297 350,024 9,141 1991,873 265,583 6,168

250 x 150 8,0 46,505 9 2511,27 59,24 4885,792 390,863 9,081 2219,247 295,900 6,120

250 x 150 10,0 56,965 9 3076,11 72,57 5825,007 466,001 8,959 2634,196 351,226 6,025

250 x 150 12,0 65,987 6 2375,53 84,06 6457,896 516,632 8,765 2925,290 390,039 5,899

250 x 150 12,5 68,329 6 2459,84 87,04 6632,669 530,613 8,729 3002,334 400,311 5,873

250 x 200 4,0 27,434 6 987,62 34,95 3302,083 264,167 9,720 2352,345 235,235 8,204

250 x 200 4,5 30,747 6 1106,89 39,17 3681,906 294,552 9,695 2621,599 262,160 8,181

250 x 200 5,0 34,035 6 1225,26 43,36 4054,593 324,367 9,670 2885,505 288,550 8,158

250 x 200 6,0 40,532 6 1459,15 51,63 4778,782 382,303 9,620 3397,468 339,747 8,112

250 x 200 6,3 42,193 6 1518,95 53,75 4937,026 394,962 9,584 3512,673 351,267 8,084

250 x 200 7,0 46,596 6 1677,46 59,36 5408,940 432,715 9,546 3846,244 384,624 8,050

250 x 200 8,0 52,785 6 1900,26 67,24 6057,498 484,600 9,491 4303,960 430,396 8,000

250 x 200 10,0 64,815 6 2333,34 82,57 7265,841 581,267 9,381 5154,395 515,440 7,901

250 x 200 12,0 75,407 2 904,88 96,06 8158,656 652,692 9,216 5791,981 579,198 7,765

250 x 200 12,5 78,142 2 937,70 99,54 8396,992 671,759 9,184 5959,676 595,968 7,738

260 x 100 3,0 16,491 6 593,68 21,01 1771,305 136,254 9,182 402,935 80,587 4,379

260 x 100 3,5 19,150 6 689,40 24,39 2043,330 157,179 9,152 463,137 92,627 4,357

260 x 100 4,0 21,782 6 784,15 27,75 2308,869 177,605 9,122 521,434 104,287 4,335

260 x 100 4,5 24,389 6 878,00 31,07 2567,973 197,536 9,091 577,857 115,571 4,313

260 x 100 5,0 26,970 6 970,92 34,36 2820,695 216,977 9,061 632,435 126,487 4,290

260 x 100 6,0 32,054 6 1153,94 40,83 3307,199 254,400 9,000 736,178 147,236 4,246

260 x 100 6,3 33,292 6 1198,51 42,41 3390,357 260,797 8,941 757,332 151,466 4,226

260 x 100 7,0 36,705 6 1321,38 46,76 3697,258 284,404 8,892 822,300 164,460 4,194

260 x 100 8,0 41,481 6 1493,32 52,84 4112,398 316,338 8,822 909,005 181,801 4,148

260 x 100 10,0 50,685 6 1824,66 64,57 4861,979 373,998 8,678 1061,743 212,349 4,055

260 x 100 12,0 58,451 6 2104,24 74,46 5290,512 406,962 8,429 1156,094 231,219 3,940

260 x 100 12,5 60,479 6 2177,24 77,04 5417,051 416,696 8,385 1181,215 236,243 3,916

260 x 140 4,0 24,294 12 1749,17 30,95 2833,199 217,938 9,568 1095,648 156,521 5,950

260 x 140 4,5 27,215 12 1959,48 34,67 3155,556 242,735 9,540 1218,147 174,021 5,928

260 x 140 5,0 30,110 12 2167,92 38,36 3471,028 267,002 9,513 1337,559 191,080 5,905

260 x 140 6,0 35,822 12 2579,18 45,63 4081,535 313,964 9,457 1567,274 223,896 5,860

260 x 140 6,3 37,248 12 2681,86 47,45 4201,506 323,193 9,410 1617,022 231,003 5,838

260 x 140 7,0 41,101 9 2219,45 52,36 4593,613 353,355 9,367 1764,304 252,043 5,805
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Dimensões Espessura 
(mm)

Massa
Linear
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

Ixx
(cm4)

Wxx
(cm3)

ixx
(cm)

Iyy
(cm4)

Wyy
(cm3)

iyy
(cm)

260 x 140 8,0 46,505 9 2511,27 59,24 5128,803 394,523 9,304 1964,149 280,593 5,758

260 x 140 10,0 56,965 6 2050,74 72,57 6112,646 470,204 9,178 2327,673 332,525 5,664

260 x 140 12,0 65,987 6 2375,53 84,06 6767,760 520,597 8,973 2581,433 368,776 5,542

260 x 140 12,5 68,329 6 2459,84 87,04 6949,760 534,597 8,935 2648,358 378,337 5,516

260 x 180 4,0 26,806 9 1447,52 34,15 3357,530 258,272 9,916 1917,445 213,049 7,493

260 x 180 4,5 30,041 9 1622,21 38,27 3743,139 287,934 9,890 2135,785 237,309 7,471

260 x 180 5,0 33,250 9 1795,50 42,36 4121,362 317,028 9,864 2349,533 261,059 7,448

260 x 180 6,0 39,590 9 2137,86 50,43 4855,871 373,529 9,812 2763,434 307,048 7,402

260 x 180 6,3 41,204 9 2225,02 52,49 5012,656 385,589 9,772 2856,309 317,368 7,377

260 x 180 7,0 45,497 9 2456,84 57,96 5489,967 422,305 9,733 3125,168 347,241 7,343

260 x 180 8,0 51,529 9 2782,57 65,64 6145,208 472,708 9,676 3493,232 388,137 7,295

260 x 180 10,0 63,245 6 2276,82 80,57 7363,313 566,409 9,560 4174,133 463,793 7,198

260 x 180 12,0 73,523 6 2646,83 93,66 8245,008 634,231 9,383 4679,248 519,916 7,068

260 x 180 12,5 76,179 6 2742,44 97,04 8482,468 652,498 9,349 4811,851 534,650 7,042

300 x 50 3,0 16,020 12 1153,44 20,41 1880,444 125,363 9,599 102,417 40,967 2,240

300 x 50 3,5 18,600 12 1339,20 23,69 2166,215 144,414 9,562 116,505 46,602 2,217

300 x 50 4,0 21,154 12 1523,09 26,95 2444,244 162,950 9,524 129,803 51,921 2,195

300 x 50 4,5 23,682 12 1705,10 30,17 2714,587 180,972 9,486 142,334 56,933 2,172

300 x 50 5,0 26,185 12 1885,32 33,36 2977,300 198,487 9,448 154,121 61,648 2,150

300 x 50 6,0 31,112 12 2240,06 39,63 3480,068 232,005 9,371 175,554 70,222 2,105

300 x 50 6,3 32,302 12 2325,74 41,15 3547,998 236,533 9,286 179,330 71,732 2,088

300 x 50 7,0 35,606 12 2563,63 45,36 3857,819 257,188 9,222 191,682 76,673 2,056

300 x 50 8,0 40,225 12 2896,20 51,24 4272,154 284,810 9,131 207,119 82,848 2,010

300 x 50 10,0 49,115 10 2946,90 62,57 5002,699 333,513 8,942 230,870 92,348 1,921

300 x 100 4,0 24,294 14 2040,70 30,95 3320,457 221,364 10,358 595,205 119,041 4,385

300 x 100 4,5 27,215 14 2286,06 34,67 3697,015 246,468 10,327 660,000 132,000 4,363

300 x 100 5,0 30,110 14 2529,24 38,36 4065,217 271,014 10,295 722,769 144,554 4,341

300 x 100 6,0 35,822 12 2579,18 45,63 4776,788 318,453 10,231 842,354 168,471 4,296

300 x 100 6,3 37,248 12 2681,86 47,45 4906,796 327,120 10,169 868,122 173,624 4,277

300 x 100 7,0 41,101 8 1972,85 52,36 5360,462 357,364 10,118 943,615 188,723 4,245

300 x 100 8,0 46,505 8 2232,24 59,24 5977,860 398,524 10,045 1044,771 208,954 4,199

300 x 100 10,0 56,965 8 2734,32 72,57 7106,032 473,735 9,896 1224,410 244,882 4,108

300 x 100 12,0 65,987 6 2375,53 84,06 7808,314 520,554 9,638 1343,102 268,620 3,997

300 x 100 12,5 68,329 6 2459,84 87,04 8009,593 533,973 9,593 1373,923 274,785 3,973

300 x 150 4,0 27,434 10 1646,04 34,95 4196,670 279,778 10,958 1447,457 192,994 6,436

300 x 150 4,5 30,747 10 1844,82 39,17 4679,444 311,963 10,930 1611,023 214,803 6,413

300 x 150 5,0 34,035 10 2042,10 43,36 5153,134 343,542 10,902 1770,869 236,116 6,391

300 x 150 6,0 40,532 10 2431,92 51,63 6073,508 404,901 10,846 2079,565 277,275 6,346

300 x 150 6,3 42,193 10 2531,58 53,75 6265,595 417,706 10,797 2150,035 286,671 6,325
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Dimensões Espessura 
(mm)

Massa
Linear
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

Ixx
(cm4)

Wxx
(cm3)

ixx
(cm)

Iyy
(cm4)

Wyy
(cm3)

iyy
(cm)

300 x 150 7,0 46,596 10 2795,76 59,36 6863,106 457,540 10,753 2350,016 313,336 6,292

300 x 150 8,0 52,785 8 2533,68 67,24 7683,567 512,238 10,690 2622,953 349,727 6,246

300 x 150 10,0 64,815 6 2333,34 82,57 9209,366 613,958 10,561 3125,029 416,671 6,152

300 x 150 12,0 75,407 6 2714,65 96,06 10298,074 686,538 10,354 3498,050 466,407 6,035

300 x 150 12,5 78,142 6 2813,11 99,54 10594,228 706,282 10,316 3594,782 479,304 6,009

300 x 200 4,0 30,574 6 1100,66 38,95 5072,884 338,192 11,413 2736,559 273,656 8,382

300 x 200 5,0 37,960 6 1366,56 48,36 6241,050 416,070 11,361 3360,921 336,092 8,337

300 x 200 6,0 45,242 6 1628,71 57,63 7370,228 491,349 11,309 3962,188 396,219 8,291

300 x 200 6,3 47,139 6 1697,00 60,05 7624,393 508,293 11,268 4103,817 410,382 8,267

300 x 200 7,0 52,091 6 1875,28 66,36 8365,749 557,717 11,228 4498,387 449,839 8,233

300 x 200 8,0 59,065 6 2126,34 75,24 9389,274 625,952 11,171 5041,667 504,167 8,186

300 x 200 10,0 72,665 6 2615,94 92,57 11312,699 754,180 11,055 6057,729 605,773 8,090

300 x 200 12,0 84,827 4 2035,85 108,06 12787,834 852,522 10,878 6853,741 685,374 7,964

300 x 200 12,5 87,954 4 2110,90 112,04 13178,864 878,591 10,845 7059,936 705,994 7,938

300 x 220 5,0 39,530 6 1423,08 50,36 6676,217 445,081 11,514 4162,689 378,426 9,092

300 x 220 6,0 47,126 6 1696,54 60,03 7888,916 525,928 11,463 4912,752 446,614 9,046

300 x 220 6,3 49,117 6 1768,21 62,57 8167,913 544,528 11,425 5091,093 462,827 9,020

300 x 220 7,0 54,289 6 1954,40 69,16 8966,806 597,787 11,387 5585,087 507,735 8,987

300 x 220 8,0 61,577 6 2216,77 78,44 10071,556 671,437 11,331 6266,901 569,718 8,938

300 x 220 10,0 75,805 6 2728,98 96,57 12154,032 810,269 11,219 7547,790 686,163 8,841

300 x 220 12,0 88,595 4 2126,28 112,86 13783,738 918,916 11,051 8565,826 778,711 8,712

300 x 220 12,5 91,879 4 2205,10 117,04 14212,718 947,515 11,020 8829,401 802,673 8,685
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CLASSES DO AÇO

Classe
Aço

Características Químicas

% por massa

C 
% 
máx.

Si 
% 
máx.

Mn 
% 
máx.

P 
% 
máx.

S 
% 
máx.

Cr 
% 
máx.

Mo 
% 
máx.

Ni 
% 
máx.

Al total 
% 
mín.

Cu 
% 
máx.

Nb
% 
máx.

Ti 
% 
máx.

V 
% 
máx.

N 
% 
máx.

CEV 
< 16mm 
máx.

S420NH
0,22 0,60 1,00 - 1,70

0,030 0,025
0,30 0,10 0,80 0,020 0,55 0,050 0,050 0,20 0,025 0,50

S420NLH 0,025 0,020

S500MH
0,16 0,60 1,70

0,030 0,020
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
0,16 0,60 1,80

0,020 0,015
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
0,16 0,60 1,90

0,020 0,015
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
0,16 0,60 2,00

0,020 0,015
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
0,16 0,60 2,10

0,020 0,015
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
Aço

Características Mecânicas Energia mínima 
de resitência
ao choque KV2ReH

(MPa)
mín. (mm)

Rm

(MPa)

(mm)

A
(%)

(mm)

< 16 < 40 < 40 - 50 °C - 20 °C

S420NH
420 520-680 19

S420NLH

S500MH
500 580-760 11

27

S500MLH 27

S550MH
550 600-760 10

27

S550MLH 27

S600MH
600 650-820 9

27

S600MLH 27

S650MH
650 700-880 8

27

S650MLH 27

S700 MH
700 750-950 7

27

S700MLH 27

S900MH 900 930-1200 5

S960MH 960 980-1250 4



CONDIÇÕES DE FORNECIMENTO

ACONDICIONAMENTO

O material é disponibilizado em atados geométricos, cintados com ban-

das de aço, em formato hexagonal, quadrado e/ou retangular. Para faci-

litar o manuseamento (carga/descarga) todos os atados são fornecidos 

com cintas de poliéster adequadas ao peso do atado.

ETIQUETAGEM

Cada atado é fornecido com uma etiqueta fixada por um grampo metá-

lico, garantindo a identificação do produto e consequentemente a ras-

treabilidade do mesmo.

PROTEÇÃO DA SUPERFÍCIE

Durante o fabrico todos os tubos são revestidos por óleo protetivo, de 

alto poder hidrofugante, de forma a proteger a superfície contra a cor-

rosão. Salvo indicação contrária pelo cliente no ato da encomenda/con-

sulta.

CERTIFICADO

Na expedição, todas as encomendas são acompanhadas do respetivo 

certificado de inspeção, segundo a EN 10204, de acordo com a norma 

de produto aplicável.

INDÚSTRIA CONSTRUÇÃO ENERGIA ENGENHARIA
E ARQUITETURA

ÁREAS DE APLICAÇÃO

OPÇÕES DE FORNECIMENTO

GALVANIZAÇÃO POR IMERSÃO

Possibilidade de fornecimento de tubos galvanizados por imersão a 

quente, de acordo com a norma EN 10240 A.1/ A.2 ou com a ISO 1461, 

conferindo maior proteção contra a corrosão.

TOLERÂNCIAS ESPECIAIS

As tolerâncias especiais devem ser solicitadas no ato de consulta/en-

comenda.

SOLDADURA

Possibilidade de remoção do cordão interno de soldadura.

Possibilidade de definição da posição de cordão de soldadura, de acordo 

com valor objetivo e/ou face do tubo.

APTIDÃO À GALVANIZAÇÃO 

Possibilidade de fornecimento de tubos com características químicas 

que garantam a aptidão à galvanização por imersão a quente.

VALOR EQUIVALENTE DE CARBONO (CEV)

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

menda.

SOLDABILIDADE NOS CANTOS

Possibilidade de fornecimento de tubos que cumpram os requisitos 

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

COMPRIMENTO

Capacidade de fornecimento de tubos com comprimentos específicos, 

solicitados no ato da consulta/encomenda.

OPERAÇÕES DE DEFORMAÇÃO ESPECIFICAS (OU ESPECIAIS) 

Possibilidade de fornecimento de tubos, de acordo com as mais exigen-

tes capacidades de deformação.

EMBALAMENTO

Os atados poderão ser configurados, de acordo com indicações do clien-

te, no ato da consulta/ encomenda. Possibilidade de serem utilizadas 

embalagens com proteção anticorrosiva – VCI.

ENSAIOS LABORATORIAIS  

Possibilidade de serem solicitados ensaios laboratoriais específicos, não 

previstos na norma aplicável (anisotropia, nevoeiro salino, metalografia, 

alongamento à espessura, entre outros).





AÇOS COM SUPERIOR RESISTÊNCIA
À CORROSÃO ATMOSFÉRICA
EN 10219-3

Os aços com superior resistência à corrosão atmosférica, comer-

cialmente designados por Corten, são um tipo de aço ao qual 

foram adicionadas pequenas quantidades de fósforo, cobre, cró-

mio, níquel, entre outros, para o tornar mais resistente à corrosão 

atmosférica.

A exposição atmosférica tende a formar uma pátina de oxidação 

na superfície dos materiais metálicos, mas neste caso, devido à 

presença do fósforo, a camada protectora do material regene-

ra-se continuamente, formando uma barreira contra humidade, 

oxigênio e poluição, atrbuindo-lhe uma aparência singular e uni-

forme.

Este produto prima pela sua versatilidade e multiplicidade de apli-

cações, nomeadamente de caráter estético, com destaque para 

a recuperação de edifícios antigos e de peças/obras estruturais.

Rua 13 de Julho, nº 295

3720-011 Carregosa

Oliveira de Azeméis

PORTUGAL

P +351.256 411 400

M +351.965 964 400

FERPINTA.PT

GAMA DIMENSIONAL



CARACTERÍSTICAS DIMENSIONAIS

Dimensões exteriores

(D/B/H)

D < 50mm ± 0,5mm

D > 50mm ± 1% de D

Lados

H, B < 100mm ± 1% c/ mín. ± 0,5mm

100mm < H, B < 200mm ± 0,8%

H, B > 200mm ± 0,6%

Espessura da parede

(T)

D < 406,4mm

T < 5,0mm: ±10%

T > 5,0mm: ±0,5mm

D > 10% e um máx. de ±2mm

T < 5,0mm: ± 10%

T > 5,0mm: ±0,5mm

Ovalização

2% para perfis com rácio 

diâmetro/espessura não 

superior a 100.

Concavidade / Convexidade

0,8% máximo com um mínimo 

de 0,5mm.

Esquadria dos lados

90° ± 1°

90°

Torção

2mm + 0,5mm/m

Forma dos cantos

C1

C2

Espessura C1, C2 e R

T < 6mm 1,6 T - 2,4 T

6 < T < 10mm 2,0 T - 3,0 T

T > 10mm 2,4 T - 3,6 T

Rectitude

0,20% do comp. total + 3mm/m

Massa linear

(M)

± 6% sobre comp. individuais.

Comprimento L (mm) Tolerância (mm)

< 6000 + 10mm

> 6000 < 10000 + 15mm

> 10000 + 5mm + 1mm/m

Comprimento exato

(L)

0,15% do comp. total + 3mm/m



TABELA DIMENSIONAL

Ø Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

W - Momento 
de Flexão 
Elástico
(cm3)

i - Raio
de Giração
(cm)

16 1,50 0,536 469 1508 0,683 0,182 0,227 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 2,5 1,159 331 2302 1,477 0,664 0,623 0,671

22 1,5 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 1,5 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 1,5 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 1,5 0,940 271 1528 1,197 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 2,9 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 1,5 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 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

31,8 1,5 1,121 217 1460 1,428 1,643 1,033 1,073

31,8 2,0 1,470 217 1914 1,872 2,088 1,313 1,056

Perfis Ocos Circulares

EN 10219 - 3



Ø Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

W - Momento 
de Flexão 
Elástico
(cm3)

i - Raio
de Giração
(cm)

31,8 2,3 1,673 217 2178 2,132 2,333 1,467 1,046

31,8 2,6 1,872 217 2437 2,385 2,562 1,611 1,036

31,8 2,9 2,067 217 2691 2,633 2,777 1,746 1,027

32 1,5 1,128 217 1469 1,437 1,675 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 1,771 1,034

33,7 1,5 1,191 127 908 1,517 1,971 1,170 1,140

33,7 2,0 1,564 127 1192 1,992 2,512 1,491 1,123

33,7 2,3 1,781 127 1357 2,269 2,811 1,668 1,113

33,7 2,5 1,924 127 1466 2,450 3,001 1,781 1,107

33,7 2,6 1,994 127 1519 2,540 3,093 1,835 1,103

33,7 3,0 2,271 127 1731 2,893 3,441 2,042 1,091

33,7 3,2 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 1,5 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 1,814 1,159

35 2,6 2,077 169 2106 2,646 3,495 1,997 1,149

35 2,9 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 1,117

35 4 3,058 169 3101 3,896 4,757 2,719 1,105

38 1,5 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 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 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 1,5 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 3,0 2,737 127 2086 3,487 6,007 3,003 1,312

Perfis Ocos Circulares

EN 10219 - 3



Ø Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

W - Momento 
de Flexão 
Elástico
(cm3)

i - Raio
de Giração
(cm)

40 3,2 2,904 127 2213 3,700 6,310 3,155 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 1,5 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 3,2 3,062 91 1672 3,901 7,390 3,519 1,376

42 3,6 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 1,5 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 7,247 3,419 1,397

42,4 3,2 3,094 91 1689 3,941 7,620 3,594 1,391

42,4 3,6 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 1,5 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 2,9 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 1,5 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 5,152 10,929 4,857 1,456

48,3 1,5 1,731 91 945 2,205 6,044 2,503 1,655
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Ø Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

W - Momento 
de Flexão 
Elástico
(cm3)

i - Raio
de Giração
(cm)

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 2,9 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 5,701 1,573

48,3 4,5 4,861 91 2654 6,192 15,006 6,214 1,557

48,3 5,0 5,339 91 2915 6,802 16,153 6,689 1,541

50,0 1,5 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 2,9 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 5,176 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 1,5 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 2,9 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 1,674

50,8 4,0 4,617 91 2521 5,881 16,219 6,385 1,661

50,8 4,5 5,138 91 2805 6,546 17,705 6,971 1,645

50,8 5,0 5,647 91 3083 7,194 19,088 7,515 1,629

50,8 6,0 6,629 91 3619 8,445 21,566 8,490 1,598

55,0 1,5 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 2,9 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 3,2 4,088 61 1496 5,208 17,533 6,376 1,835

55,0 3,6 4,563 61 1670 5,813 19,292 7,015 1,822
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Ø Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

W - Momento 
de Flexão 
Elástico
(cm3)

i - Raio
de Giração
(cm)

55,0 4,0 5,031 61 1841 6,409 20,965 7,624 1,809

57,0 1,5 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 3,6 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 1,5 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 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 5,0 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 1,5 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 7,277 2,155

63,5 2,9 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 3,6 5,318 37 1181 6,775 30,494 9,604 2,122

63,5 4,0 5,869 37 1303 7,477 33,238 10,469 2,108

63,5 4,5 6,548 37 1454 8,341 36,505 11,498 2,092

63,5 5,0 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 1,5 2,349 37 521 2,992 15,091 4,643 2,246
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Ø Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

W - Momento 
de Flexão 
Elástico
(cm3)

i - Raio
de Giração
(cm)

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 2,9 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 5,0 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 1,5 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 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 5,0 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 1,5 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 4,538 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 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 7,112 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 5,0 8,767 37 1946 11,168 70,922 18,639 2,520

76,1 6,0 10,373 37 2303 13,214 81,759 21,487 2,487

Perfis Ocos Circulares

EN 10219 - 3



Ø Espessura 
(mm)

Peso          
(Kg/m)
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por Atado
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76,1 6,3 10,845 37 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 1,5 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 2,9 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 3,6 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 1,5 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 5,123 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 3,2 6,258 37 1389 7,972 62,768 15,216 2,806

82,5 3,6 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 1,5 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 2,9 5,729 37 1272 7,298 58,604 14,121 2,834

83,0 3,0 5,919 37 1314 7,540 60,403 14,555 2,830

83,0 3,2 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 1,5 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 2,9 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 3,2 6,763 37 1501 8,616 79,206 17,819 3,032

88,9 3,6 7,573 37 1681 9,647 87,899 19,775 3,018

88,9 4,0 8,375 37 1859 10,669 96,340 21,674 3,005
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88,9 4,5 9,366 37 2079 11,932 106,545 23,970 2,988

88,9 5,0 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 1,5 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 2,9 6,587 37 1462 8,391 89,057 18,749 3,258

95,0 3,0 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 1,5 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 2,9 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 3,6 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 5,0 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

101,6 1,5 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

101,6 2,3 5,632 19 642 7,175 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

101,6 2,9 7,059 19 805 8,992 109,593 21,573 3,491

101,6 3,0 7,295 19 832 9,293 113,035 22,251 3,488

101,6 3,2 7,765 19 885 9,892 119,854 23,593 3,481
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101,6 3,6 8,701 19 992 11,084 133,237 26,228 3,467

101,6 4,0 9,628 19 1098 12,265 146,284 28,796 3,454

101,6 4,5 10,776 19 1228 13,727 162,129 31,915 3,437

101,6 5,0 11,912 19 1358 15,174 177,469 34,935 3,420

101,6 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

101,6 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 2,9 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 3,2 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 5,0 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 7,162 19 816 9,124 142,373 24,912 3,950

114,3 2,9 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

114,3 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 5,0 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 7,0 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 7,414 129,081 21,513 4,173

120,0 2,3 6,676 19 761 8,505 147,327 24,555 4,162

120,0 2,6 7,528 19 858 9,589 165,291 27,549 4,152
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120,0 2,9 8,375 19 955 10,669 182,976 30,496 4,141

120,0 3,0 8,656 19 987 11,027 188,810 31,468 4,138

120,0 3,2 9,217 19 1051 11,742 200,385 33,397 4,131

120,0 3,6 10,334 19 1178 13,165 223,170 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 5,0 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 2,9 8,732 23 1205 11,124 207,420 33,187 4,318

125,0 3,0 9,026 23 1246 11,498 214,054 34,249 4,315

125,0 3,2 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

125,0 4,5 13,373 23 1845 17,035 309,627 49,540 4,263

125,0 5,0 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

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

127,0 2,6 7,977 14 670 10,161 196,646 30,968 4,399

127,0 2,9 8,875 14 746 11,306 217,776 34,295 4,389

127,0 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

127,0 4,0 12,133 14 1019 15,457 292,613 46,081 4,351

127,0 4,5 13,595 14 1142 17,318 325,287 51,226 4,334

127,0 5,0 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 2,9 9,305 19 1061 11,853 250,903 37,730 4,601

133,0 3,0 9,618 19 1096 12,252 258,966 38,942 4,597
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133,0 3,2 10,243 19 1168 13,049 274,978 41,350 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

133,0 5,0 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

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 2,9 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 5,0 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 7,0 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 1 020,012 146,029 4,519

141,3 2,9 9,898 13 772 12,609 302,035 42,751 4,894

141,3 3,2 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

141,3 4,5 15,182 13 1184 19,340 452,898 64,104 4,839

141,3 5,0 16,807 13 1311 21,410 497,853 70,468 4,822

141,3 6,0 20,020 13 1562 25,503 584,733 82,765 4,788

141,3 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

141,3 10,0 32,381 13 2526 41,249 894,059 126,548 4,656

141,3 12,0 38,265 13 2985 48,745 1 027,452 145,428 4,591

141,3 12,5 39,705 13 3097 50,580 1 058,739 149,857 4,575

152,0 2,9 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 3,2 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 4,5 16,369 13 1277 20,852 567,613 74,686 5,217
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152,0 5,0 18,126 13 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 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 1 129,987 148,682 5,033

152,0 12,0 41,431 13 3232 52,779 1 302,580 171,392 4,968

152,0 12,5 43,003 13 3354 54,782 1 343,277 176,747 4,952

152,4 2,9 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 3,2 11,774 13 918 14,999 417,557 54,798 5,276

152,4 3,6 13,211 13 1030 16,829 466,042 61,160 5,262

152,4 4,0 14,639 13 1142 18,648 513,732 67,419 5,249

152,4 4,5 16,413 13 1280 20,909 572,241 75,097 5,231

152,4 5,0 18,176 13 1418 23,154 629,538 82,617 5,214

152,4 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 5,113

152,4 10,0 35,118 13 2739 44,736 1 139,531 149,545 5,047

152,4 12,0 41,550 13 3241 52,930 1 313,722 172,404 4,982

152,4 12,5 43,127 13 3364 54,939 1 354,804 177,796 4,966

159,0 2,9 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 5,0 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 7,0 26,240 10 1574 33,427 967,406 121,686 5,380

159,0 8,0 29,791 10 1787 37,950 1 084,671 136,437 5,346

159,0 10,0 36,746 10 2205 46,810 1 304,880 164,136 5,280

159,0 12,0 43,503 10 2610 55,418 1 506,876 189,544 5,215

159,0 12,5 45,161 10 2710 57,530 1 554,652 195,554 5,198

165,1 2,9 11,600 10 696 14,777 486,126 58,889 5,736

165,1 3,2 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 5,711

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

165,1 5,0 19,742 10 1185 25,148 806,543 97,704 5,663

165,1 6,0 23,542 10 1413 29,990 950,252 115,112 5,629
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165,1 6,3 24,672 10 1480 31,430 992,282 120,204 5,619

165,1 8,0 30,995 10 1860 39,484 1 221,246 147,940 5,562

165,1 10,0 38,250 10 2295 48,726 1 471,285 178,230 5,495

165,1 12,0 45,308 10 2718 57,717 1 701,479 206,115 5,430

165,1 12,5 47,042 10 2823 59,926 1 756,054 212,726 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 23,157 777,216 92,361 5,793

168,3 5,0 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 1 053,421 125,184 5,732

168,3 7,0 27,845 10 1671 35,472 1 155,788 137,349 5,708

168,3 8,0 31,626 10 1898 40,288 1 297,271 154,162 5,675

168,3 10,0 39,039 10 2342 49,731 1 563,984 185,857 5,608

168,3 12,0 46,255 10 2775 58,924 1 809,966 215,088 5,542

168,3 12,5 48,028 10 2882 61,183 1 868,353 222,026 5,526

177,8 2,9 12,509 10 751 15,934 609,462 68,556 6,184

177,8 3,0 12,932 10 776 16,475 629,410 70,800 6,181

177,8 4,0 17,145 10 1029 21,840 825,086 92,811 6,146

177,8 4,5 19,232 10 1154 24,500 920,367 103,528 6,129

177,8 5,0 21,308 10 1278 27,143 1 013,969 114,057 6,112

177,8 6,0 25,421 10 1525 32,384 1 196,217 134,558 6,078

177,8 6,3 26,646 10 1599 33,943 1 249,621 140,565 6,068

177,8 7,0 29,485 7 1238 37,561 1 371,988 154,329 6,044

177,8 8,0 33,500 7 1407 42,675 1 541,437 173,390 6,010

177,8 10,0 41,382 7 1738 52,716 1 861,982 209,447 5,943

177,8 12,0 49,067 7 2061 62,505 2 159,055 242,863 5,877

177,8 12,5 50,957 7 2140 64,913 2 229,795 250,821 5,861

193,7 2,9 13,646 7 573 17,383 791,213 81,695 6,747

193,7 3,0 14,109 7 593 17,973 817,223 84,380 6,743

193,7 4,0 18,713 7 786 23,838 1 072,791 110,768 6,708

193,7 4,5 20,997 7 882 26,748 1 197,516 123,646 6,691

193,7 5,0 23,268 7 977 29,641 1 320,232 136,317 6,674

193,7 6,0 27,774 7 1167 35,381 1 559,723 161,045 6,640

193,7 6,3 29,116 7 1223 37,090 1 630,046 168,306 6,629

193,7 7,0 32,230 7 1354 41,057 1 791,435 184,970 6,605

193,7 8,0 36,637 7 1539 46,672 2 015,537 208,109 6,572

193,7 10,0 45,303 7 1903 57,711 2 441,588 252,100 6,504
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193,7 12,0 53,772 7 2258 68,499 2 839,200 293,154 6,438

193,7 12,5 55,858 7 2346 71,157 2 934,312 302,975 6,422

200,0 2,9 14,096 10 846 17,957 872,191 87,219 6,969

200,0 3,0 14,575 10 875 18,567 900,908 90,091 6,966

200,0 4,0 19,335 10 1160 24,630 1 183,229 118,323 6,931

200,0 4,5 21,696 7 911 27,638 1 321,121 132,112 6,914

200,0 5,0 24,045 7 1010 30,631 1 456,865 145,686 6,897

200,0 6,0 28,706 7 1206 36,568 1 721,994 172,199 6,862

200,0 7,0 33,318 7 1399 42,443 1 978,795 197,879 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 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 3 250,122 325,012 6,644

219,1 2,9 15,462 7 649 19,697 1 151,074 105,073 7,645

219,1 3,0 15,988 9 863 20,367 1 189,129 108,547 7,641

219,1 4,0 21,219 9 1146 27,030 1 563,836 142,751 7,606

219,1 4,5 23,816 9 1286 30,338 1 747,240 159,492 7,589

219,1 5,0 26,400 9 1426 33,631 1 928,043 175,997 7,572

219,1 6,0 31,532 9 1703 40,168 2 281,947 208,302 7,537

219,1 6,3 33,062 9 1785 42,117 2 386,139 217,813 7,527

219,1 7,0 36,615 9 1977 46,643 2 625,746 239,685 7,503

219,1 8,0 41,648 7 1749 53,055 2 959,633 270,163 7,469

219,1 10,0 51,567 7 2166 65,691 3 598,439 328,475 7,401

219,1 12,0 61,289 7 2574 78,075 4 199,882 383,376 7,334

219,1 12,5 63,688 7 2675 81,132 4 344,580 396,584 7,318

244,5 3,6 21,387 7 898 27,245 1 976,832 161,704 8,518

244,5 4,0 23,724 7 996 30,222 2 185,673 178,787 8,504

244,5 4,5 26,634 7 1119 33,929 2 443,761 199,899 8,487

244,5 5,0 29,532 7 1240 37,621 2 698,582 220,743 8,469

244,5 6,0 35,291 5 1059 44,956 3 198,535 261,639 8,435

244,5 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 3 685,750 301,493 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 5 073,147 414,981 8,298

244,5 12,0 68,806 4 1651 87,650 5 938,344 485,754 8,231

244,5 12,5 71,518 4 1716 91,106 6 147,418 502,856 8,214

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 5,0 33,046 8 1586 42,097 3 780,815 276,983 9,477
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Ø Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

W - Momento 
de Flexão 
Elástico
(cm3)

i - Raio
de Giração
(cm)

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 5 177,302 379,290 9,408

273,0 8,0 52,282 4 1255 66,602 5 851,714 428,697 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 4 747 39,655 3 901,061 273,759 9,918

285,0 5,0 34,526 4 829 43,982 4 311,640 302,571 9,901

285,0 6,0 41,283 4 991 52,590 5 119,465 359,261 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 8 177,713 573,875 9,729

285,0 12,0 80,791 4 1939 102,919 9 606,548 674,144 9,661

285,0 12,5 84,003 4 2016 107,010 9 953,649 698,502 9,644

323,9 4,0 31,557 4 757 40,200 5 143,165 317,577 11,311

323,9 5,0 39,323 4 944 50,093 6 369,425 393,296 11,276

323,9 6,0 47,039 4 1129 59,923 7 572,467 467,581 11,241

323,9 6,3 49,345 4 1184 62,859 7 928,897 489,589 11,231

323,9 7,0 54,707 4 1313 69,690 8 752,588 540,450 11,207

323,9 8,0 62,325 4 1496 79,394 9 910,081 611,922 11,172

323,9 10,0 77,412 4 1858 98,615 12 158,342 750,747 11,104

323,9 12,0 92,303 4 2215 117,584 14 319,559 884,196 11,035

323,9 12,5 95,995 4 2304 122,286 14 846,530 916,735 11,019

Perfis Ocos Circulares

EN 10219 - 3

Perfis Ocos Quadrados

EN 10219 - 3

Dimensões Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

W - Momento 
de Flexão 
Elástico
(cm3)

i - Raio
de Giração
(cm)

15 1,5 0,590 360 1274 0,75 0,22 0,29 0,54

15 2,0 0,736 360 1590 0,94 0,25 0,33 0,51

16 1,5 0,637 360 1376 0,81 0,27 0,34 0,58

16 2,0 0,798 360 1724 1,02 0,31 0,39 0,56

18 1,5 0,732 289 1269 0,93 0,41 0,45 0,66

18 2,0 0,924 289 1602 1,18 0,48 0,53 0,64



Dimensões Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

W - Momento 
de Flexão 
Elástico
(cm3)

i - Raio
de Giração
(cm)

19 1,5 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 1,5 0,826 225 1115 1,05 0,58 0,58 0,74

20 2,0 1,050 225 1418 1,34 0,69 0,69 0,72

22 1,5 0,920 196 1082 1,17 0,80 0,73 0,83

22 2,0 1,175 196 1382 1,50 0,96 0,87 0,80

25 1,5 1,061 196 1248 1,35 1,22 0,97 0,95

25 2,0 1,364 196 1604 1,74 1,48 1,19 0,92

25 2,5 1,640 196 1929 2,09 1,69 1,35 0,90

25 3,0 1,890 196 2223 2,41 1,84 1,47 0,87

30 1,5 1,297 169 1315 1,65 2,20 1,46 1,15

30 2,0 1,678 169 1701 2,14 2,72 1,81 1,13

30 2,5 2,032 169 2060 2,59 3,16 2,10 1,10

30 3,0 2,361 169 2394 3,01 3,50 2,34 1,08

35 1,5 1,532 121 1112 1,95 3,60 2,05 1,36

35 2,0 1,992 121 1446 2,54 4,51 2,58 1,33

35 3,0 2,832 121 2056 3,61 5,95 3,40 1,28

35 4,0 3,570 121 2592 4,55 6,93 3,96 1,23

40 1,5 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 1,51

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 1,44

40 5,0 4,990 64 1916 6,36 12,26 6,13 1,39

45 1,5 2,003 100 1202 2,55 7,96 3,54 1,77

45 2,0 2,620 100 1572 3,34 10,12 4,50 1,74

45 3,0 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 1,5 2,239 81 1088 2,85 11,07 4,43 1,97

50 2,0 2,934 81 1426 3,74 14,15 5,66 1,95

50 2,5 3,602 81 1751 4,59 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 1,85

50 5,0 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 1,75

60 1,5 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 3,0 5,187 64 1992 6,61 35,13 11,71 2,31

Perfis Ocos Quadrados
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Dimensões Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

W - Momento 
de Flexão 
Elástico
(cm3)

i - Raio
de Giração
(cm)

60 4,0 6,710 42 1691 8,55 43,55 14,52 2,26

60 5,0 8,130 36 1756 10,36 50,49 16,83 2,21

60 6,0 9,446 30 1700 12,03 56,07 18,69 2,16

60 6,3 9,553 30 1720 12,17 54,41 18,14 2,11

60 8,0 11,337 16 1088 14,44 58,57 19,52 2,01

70 1,5 3,181 49 935 4,05 31,46 8,99 2,79

70 2,0 4,190 49 1232 5,34 40,73 11,64 2,76

70 2,5 5,172 49 1521 6,59 49,41 14,12 2,74

70 3,0 6,129 49 1802 7,81 57,53 16,44 2,71

70 4,0 7,966 49 2342 10,15 72,12 20,61 2,67

70 5,0 9,700 25 1455 12,36 84,63 24,18 2,62

70 6,0 11,330 25 1700 14,43 95,17 27,19 2,57

70 6,3 11,531 25 1730 14,69 93,77 26,79 2,53

70 8,0 13,849 16 1330 17,64 104,11 29,74 2,43

76 3,0 6,695 36 1446 8,53 74,69 19,65 2,96

80 1,5 3,652 36 789 4,65 47,48 11,87 3,19

80 2,0 4,818 36 1041 6,14 61,70 15,42 3,17

80 3,0 7,071 36 1527 9,01 87,84 21,96 3,12

80 4,0 9,222 36 1992 11,75 111,04 27,76 3,07

80 5,0 11,270 25 1691 14,36 131,44 32,86 3,03

80 6,0 13,214 25 1982 16,83 149,18 37,29 2,98

80 6,3 13,510 25 2027 17,21 148,51 37,13 2,94

80 8,0 16,361 15 1472 20,84 168,38 42,09 2,84

90 3,0 8,013 30 1442 10,21 127,28 28,29 3,53

90 4,0 10,478 30 1886 13,35 161,92 35,98 3,48

90 5,0 12,840 25 1926 16,36 192,93 42,87 3,43

90 6,0 15,098 20 1812 19,23 220,48 48,99 3,39

90 6,3 15,488 20 1859 19,73 221,13 49,14 3,35

90 8,0 18,873 15 1699 24,04 254,59 56,58 3,25

92 4,0 10,729 36 2317 13,67 173,67 37,75 3,56

100 2,0 6,074 25 911 7,74 123,01 24,60 3,99

100 3,0 8,955 25 1343 11,41 177,05 35,41 3,94

100 3,5 10,358 25 1554 13,19 202,28 40,46 3,92

100 4,0 11,734 25 1760 14,95 226,35 45,27 3,89

100 4,5 13,085 20 1570 16,67 249,29 49,86 3,87

100 5,0 14,410 20 1729 18,36 271,10 54,22 3,84

100 6,0 16,982 20 2038 21,63 311,47 62,29 3,79

100 6,3 17,466 20 2096 22,25 314,17 62,83 3,76

100 7,0 19,121 16 1836 24,36 337,04 67,41 3,72
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Dimensões Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

W - Momento 
de Flexão 
Elástico
(cm3)

i - Raio
de Giração
(cm)

100 8,0 21,385 15 1925 27,24 365,94 73,19 3,67

100 10,0 25,565 15 2301 32,57 411,08 82,22 3,55

110 3,0 9,897 20 1188 12,61 238,34 43,33 4,35

110 3,5 11,457 20 1375 14,59 272,85 49,61 4,32

110 4,0 12,990 20 1559 16,55 305,94 55,62 4,30

110 4,5 14,498 20 1740 18,47 337,63 61,39 4,28

110 5,0 15,980 20 1918 20,36 367,95 66,90 4,25

110 6,0 18,866 20 2264 24,03 424,57 77,19 4,20

110 6,3 19,444 20 2333 24,77 430,14 78,21 4,17

110 7,0 21,319 16 2047 27,16 463,15 84,21 4,13

110 8,0 23,897 16 2294 30,44 505,64 91,93 4,08

110 10,0 28,705 16 2756 36,57 574,80 104,51 3,96

120 3,0 10,839 20 1301 13,81 312,35 52,06 4,76

120 3,5 12,556 20 1507 15,99 358,17 59,69 4,73

120 4,0 14,246 20 1710 18,15 402,28 67,05 4,71

120 4,5 15,911 20 1909 20,27 444,70 74,12 4,68

120 5,0 17,550 20 2106 22,36 485,47 80,91 4,66

120 6,0 20,750 20 2490 26,43 562,16 93,69 4,61

120 6,3 21,422 20 2571 27,29 571,55 95,26 4,58

120 7,0 23,517 12 1693 29,96 617,26 102,88 4,54

120 8,0 26,409 12 1901 33,64 676,88 112,81 4,49

120 10,0 31,845 12 2293 40,57 776,81 129,47 4,38

120 12,0 35,843 6 1290 45,66 805,70 134,28 4,20

120 12,5 36,929 6 1329 47,04 817,01 136,17 4,17

125 3,0 11,310 20 1357 14,41 354,50 56,72 4,96

125 3,5 13,105 20 1573 16,69 406,80 65,09 4,94

125 4,0 14,874 20 1785 18,95 457,23 73,16 4,91

125 4,5 16,617 20 1994 21,17 505,83 80,93 4,89

125 5,0 18,335 20 2200 23,36 552,62 88,42 4,86

125 6,0 21,692 20 2603 27,63 640,89 102,54 4,82

125 6,3 22,411 20 2689 28,55 652,59 104,41 4,78

125 7,0 24,616 16 2363 31,36 705,69 112,91 4,74

125 8,0 27,665 16 2656 35,24 775,32 124,05 4,69

125 10,0 33,415 12 2406 42,57 893,42 142,95 4,58

130 3,0 11,781 20 1414 15,01 400,28 61,58 5,16

130 3,5 13,655 20 1639 17,39 459,64 70,71 5,14

130 4,0 15,502 20 1860 19,75 516,97 79,53 5,12

130 4,5 17,324 20 2079 22,07 572,31 88,05 5,09

130 5,0 19,120 20 2294 24,36 625,68 96,26 5,07
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Dimensões Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

W - Momento 
de Flexão 
Elástico
(cm3)

i - Raio
de Giração
(cm)

130 6,0 22,634 20 2716 28,83 726,64 111,79 5,02

130 6,3 23,401 20 2808 29,81 740,94 113,99 4,99

130 7,0 25,715 16 2469 32,76 802,17 123,41 4,95

130 8,0 28,921 16 2776 36,84 882,85 135,82 4,90

130 10,0 34,985 12 2519 44,57 1021,10 157,09 4,79

130 12,0 39,611 12 2852 50,46 1075,24 165,42 4,62

130 12,5 40,854 12 2941 52,04 1093,42 168,22 4,58

140 3,0 12,723 20 1527 16,21 503,34 71,91 5,57

140 3,5 14,754 20 1770 18,79 578,66 82,67 5,55

140 4,0 16,758 16 1609 21,35 651,62 93,09 5,52

140 4,5 18,737 16 1799 23,87 722,24 103,18 5,50

140 5,0 20,690 16 1986 26,36 790,56 112,94 5,48

140 6,0 24,518 16 2354 31,23 920,43 131,49 5,43

140 6,3 25,379 16 2436 32,33 940,82 134,40 5,39

140 7,0 27,913 12 2010 35,56 1020,68 145,81 5,36

140 8,0 31,433 12 2263 40,04 1126,77 160,97 5,30

140 10,0 38,125 12 2745 48,57 1311,67 187,38 5,20

140 12,0 43,379 9 2342 55,26 1398,33 199,76 5,03

140 12,5 44,779 9 2418 57,04 1425,23 203,60 5,00

150 3,0 13,665 16 1312 17,41 622,73 83,03 5,98

150 3,5 15,853 16 1522 20,19 716,64 95,55 5,96

150 4,0 18,014 16 1729 22,95 807,82 107,71 5,93

150 4,5 20,150 16 1934 25,67 896,30 119,51 5,91

150 5,0 22,260 16 2137 28,36 982,12 130,95 5,89

150 6,0 26,402 16 2535 33,63 1145,91 152,79 5,84

150 6,3 27,357 16 2626 34,85 1173,71 156,49 5,80

150 7,0 30,111 12 2168 38,36 1275,59 170,08 5,77

150 8,0 33,945 12 2444 43,24 1411,83 188,24 5,71

150 10,0 41,265 9 2228 52,57 1652,53 220,34 5,61

150 12,0 47,147 9 2546 60,06 1779,77 237,30 5,44

150 12,5 48,704 9 2630 62,04 1817,44 242,33 5,41

160 3,0 14,607 12 1052 18,61 759,64 94,95 6,39

160 3,5 16,952 12 1221 21,59 874,97 109,37 6,37

160 4,0 19,270 12 1387 24,55 987,17 123,40 6,34

160 4,5 21,563 12 1553 27,47 1096,29 137,04 6,32

160 5,0 23,830 12 1716 30,36 1202,36 150,29 6,29

160 6,0 28,286 12 2037 36,03 1405,48 175,69 6,25

160 6,3 29,335 12 2112 37,37 1442,13 180,27 6,21

160 7,0 32,309 12 2326 41,16 1569,69 196,21 6,18
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Dimensões Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

W - Momento 
de Flexão 
Elástico
(cm3)

i - Raio
de Giração
(cm)

160 8,0 36,457 12 2625 46,44 1741,23 217,65 6,12

160 10,0 44,405 9 2398 56,57 2047,67 255,96 6,02

160 12,0 50,915 9 2749 64,86 2224,36 278,05 5,86

160 12,5 52,629 9 2842 67,04 2275,04 284,38 5,83

175 3,0 16,020 12 1153 20,41 1000,48 114,34 7,00

175 3,5 18,600 12 1339 23,69 1153,68 131,85 6,98

175 4,0 21,154 12 1523 26,95 1303,12 148,93 6,95

175 4,5 23,682 12 1705 30,17 1448,83 165,58 6,93

175 5,0 26,185 12 1885 33,36 1590,86 181,81 6,91

175 6,0 31,112 12 2240 39,63 1864,03 213,03 6,86

175 6,3 32,302 12 2326 41,15 1916,90 219,07 6,83

175 7,0 35,606 9 1923 45,36 2090,47 238,91 6,79

175 8,0 40,225 9 2172 51,24 2325,48 265,77 6,74

175 10,0 49,115 9 2652 62,57 2750,91 314,39 6,63

175 12,0 56,567 6 2036 72,06 3020,15 345,16 6,47

175 12,5 58,517 6 2107 74,54 3095,00 353,71 6,44

180 3,0 16,491 12 1187 21,01 1090,83 121,20 7,21

180 3,5 19,150 12 1379 24,39 1258,28 139,81 7,18

180 4,0 21,782 12 1568 27,75 1421,74 157,97 7,16

180 4,5 24,389 12 1756 31,07 1581,26 175,70 7,13

180 5,0 26,970 12 1942 34,36 1736,87 192,99 7,11

180 6,0 32,054 12 2308 40,83 2036,52 226,28 7,06

180 6,3 33,292 12 2397 42,41 2095,65 232,85 7,03

180 7,0 36,705 9 1982 46,76 2286,70 254,08 6,99

180 8,0 41,481 9 2240 52,84 2545,86 282,87 6,94

180 10,0 50,685 9 2737 64,57 3016,80 335,20 6,84

180 12,0 58,451 6 2104 74,46 3322,19 369,13 6,68

180 12,5 60,479 6 2177 77,04 3406,43 378,49 6,65

200 4,0 24,294 9 1312 30,95 1968,13 196,81 7,97

200 4,5 27,215 9 1470 34,67 2191,54 219,15 7,95

200 5,0 30,110 9 1626 38,36 2410,09 241,01 7,93

200 6,0 35,822 9 1934 45,63 2832,75 283,27 7,88

200 6,3 37,248 9 2011 47,45 2921,53 292,15 7,85

200 7,0 41,101 9 2219 52,36 3194,10 319,41 7,81

200 8,0 46,505 9 2511 59,24 3566,25 356,63 7,76

200 10,0 56,965 6 2051 72,57 4251,06 425,11 7,65

200 12,0 65,987 6 2376 84,06 4730,22 473,02 7,50

200 12,5 68,329 6 2460 87,04 4859,42 485,94 7,47

220 4,0 26,806 9 1448 34,15 2639,14 239,92 8,79
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Dimensões Espessura 
(mm)

Peso          
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

I - Momento
de Inércia
(cm4)

W - Momento 
de Flexão 
Elástico
(cm3)

i - Raio
de Giração
(cm)

220 4,5 30,041 9 1622 38,27 2941,55 267,41 8,77

220 5,0 33,250 9 1796 42,36 3238,02 294,37 8,74

220 6,0 39,590 9 2138 50,43 3813,36 346,67 8,70

220 6,3 41,204 9 2225 52,49 3939,93 358,18 8,66

220 8,0 51,529 9 2783 65,64 4828,01 438,91 8,58

220 10,0 63,245 6 2277 80,57 5782,46 525,68 8,47

220 12,0 73,523 6 2647 93,66 6486,85 589,71 8,32

220 12,5 76,179 6 2742 97,04 6673,98 606,73 8,29

250 5,0 37,960 6 1367 48,36 4805,01 384,40 9,97

250 6,0 45,242 6 1629 57,63 5672,00 453,76 9,92

250 6,3 47,139 6 1697 60,05 5872,62 469,81 9,89

250 7,0 52,091 6 1875 66,36 6442,58 515,41 9,85

250 8,0 59,065 6 2126 75,24 7229,20 578,34 9,80

250 10,0 72,665 6 2616 92,57 8706,67 696,53 9,70

250 12,0 84,827 4 2036 108,06 9859,42 788,75 9,55

250 12,5 87,954 4 2111 112,04 10161,31 812,91 9,52

260 5,0 39,530 6 1423 50,36 5422,03 417,08 10,38

260 6,0 47,126 6 1697 60,03 6404,54 492,66 10,33

260 6,3 49,117 6 1768 62,57 6634,95 510,38 10,30

260 8,0 61,577 6 2217 78,44 8178,02 629,08 10,21

260 10,0 75,805 6 2729 96,57 9864,65 758,82 10,11

260 12,0 88,595 4 2126 112,86 11199,50 861,50 9,96

260 12,5 91,879 4 2205 117,04 11547,88 888,30 9,93

Perfis Ocos Quadrados

EN 10219 - 3
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20 x 10 1,50 0,590 300 1062,00 0,75 0,325 0,325 0,658 0,105 0,211 0,374

20 x 10 2,00 0,736 300 1324,80 0,94 0,367 0,367 0,626 0,116 0,232 0,352

20 x 15 1,50 0,708 234 994,03 0,90 0,454 0,454 0,710 0,288 0,384 0,565

20 x 15 2,00 0,893 234 1253,77 1,14 0,529 0,529 0,682 0,333 0,444 0,541

25 x 10 1,50 0,708 250 1062,00 0,90 0,595 0,476 0,812 0,133 0,265 0,384

25 x 10 2,00 0,893 250 1339,50 1,14 0,688 0,550 0,778 0,149 0,298 0,362

25 x 13 1,50 0,779 209 976,87 0,99 0,719 0,575 0,851 0,252 0,388 0,504
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25 x 13 2,00 0,987 209 1237,70 1,26 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 1,34 0,953 0,763 0,844 0,418 0,558 0,559

25 x 20 1,50 0,944 180 1019,52 1,20 1,009 0,807 0,916 0,711 0,711 0,769

25 x 20 2,00 1,207 180 1303,56 1,54 1,218 0,975 0,890 0,855 0,855 0,746

30 x 10 1,50 0,826 225 1115,10 1,05 0,976 0,651 0,963 0,160 0,320 0,390

30 x 10 2,00 1,050 225 1417,50 1,34 1,151 0,768 0,928 0,182 0,363 0,368

30 x 15 1,50 0,944 200 1132,80 1,20 1,281 0,854 1,032 0,425 0,567 0,595

30 x 15 2,00 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 1,35 1,586 1,057 1,083 0,840 0,840 0,788

30 x 20 2,00 1,364 180 1473,12 1,74 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 1,50 1,179 168 1188,43 1,50 1,891 1,261 1,122 1,424 1,139 0,974

30 x 25 2,00 1,521 168 1533,17 1,94 2,329 1,553 1,097 1,749 1,399 0,950

32 x 13 1,50 0,944 200 1132,80 1,20 1,374 0,859 1,069 0,322 0,495 0,517

32 x 13 2,00 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 1,113 0,187 0,375 0,395

35 x 10 2,00 1,207 203 1470,13 1,54 1,782 1,018 1,077 0,214 0,428 0,373

35 x 15 1,50 1,061 207 1317,76 1,35 1,911 1,092 1,189 0,494 0,658 0,604

35 x 15 2,00 1,364 207 1694,09 1,74 2,327 1,330 1,157 0,589 0,785 0,582

35 x 20 1,50 1,179 160 1131,84 1,50 2,332 1,333 1,246 0,969 0,969 0,803

35 x 20 2,00 1,521 160 1460,16 1,94 2,872 1,641 1,218 1,180 1,180 0,781

35 x 25 1,50 1,297 162 1260,68 1,65 2,753 1,573 1,291 1,631 1,305 0,994

35 x 25 2,00 1,678 162 1631,02 2,14 3,417 1,953 1,265 2,014 1,611 0,971

35 x 25 3,0 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 1247,74 1,35 2,153 1,077 1,262 0,215 0,430 0,399

40 x 10 2,00 1,364 196 1604,06 1,74 2,604 1,302 1,224 0,247 0,494 0,377

40 x 15 1,50 1,179 176 1245,02 1,50 2,710 1,355 1,343 0,562 0,750 0,612

40 x 15 2,00 1,521 176 1606,18 1,94 3,327 1,663 1,311 0,674 0,898 0,590

40 x 20 1,50 1,297 162 1260,68 1,65 3,266 1,633 1,406 1,097 1,097 0,815

40 x 20 2,0 1,678 162 1631,02 2,14 4,050 2,025 1,377 1,343 1,343 0,793

40 x 20 2,5 2,032 162 1975,10 2,59 4,694 2,347 1,347 1,537 1,537 0,770

40 x 20 3,0 2,361 162 2294,89 3,01 5,208 2,604 1,316 1,685 1,685 0,748

40 x 25 1,50 1,415 135 1146,15 1,80 3,822 1,911 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 3,0 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 1,474 2,197 1,628 1,086

40 x 27 2,00 1,897 130 1479,66 2,42 5,061 2,531 1,447 2,734 2,025 1,064

40 x 27 3,0 2,691 130 2098,98 3,43 6,648 3,324 1,393 3,551 2,630 1,018
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40 x 30 1,50 1,532 130 1194,96 1,95 4,378 2,189 1,498 2,806 1,870 1,199

40 x 30 2,00 1,992 130 1553,76 2,54 5,495 2,747 1,472 3,507 2,338 1,176

40 x 30 3,0 2,832 130 2208,96 3,61 7,266 3,633 1,419 4,602 3,068 1,129

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 1,179 162 1145,99 1,50 2,986 1,327 1,410 0,242 0,484 0,402

45 x 10 2,00 1,521 162 1478,41 1,94 3,644 1,619 1,372 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 2243,81 3,31 7,154 3,179 1,470 1,904 1,904 0,759

45 x 25 1,5 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 3,0 3,068 128 2356,22 3,91 9,804 4,357 1,584 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 1,381

45 x 35 3,0 3,303 120 2378,16 4,21 11,129 4,946 1,626 7,489 4,279 1,334

45 x 35 4,0 4,198 108 2720,30 5,35 13,238 5,884 1,573 8,859 5,063 1,287

50 x 10 1,50 1,297 144 1120,61 1,65 4,006 1,603 1,557 0,270 0,539 0,404

50 x 10 2,00 1,678 144 1449,79 2,14 4,926 1,970 1,518 0,312 0,624 0,382

50 x 14 1,50 1,391 132 1101,67 1,77 4,712 1,885 1,631 0,596 0,851 0,580

50 x 14 2,00 1,803 132 1427,98 2,30 5,848 2,339 1,596 0,715 1,022 0,558

50 x 15 1,50 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 1,613 0,844 1,126 0,601

50 x 20 1,50 1,532 126 1158,19 1,95 5,771 2,308 1,719 1,354 1,354 0,833

50 x 20 2,00 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 1,624 2,123 2,123 0,767

50 x 25 1,50 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 3,91 11,172 4,469 1,691 3,667 2,934 0,969

50 x 25 4,00 3,884 128 2982,91 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 1,115

50 x 27 2,00 2,211 128 1698,05 2,82 8,845 3,538 1,772 3,360 2,489 1,092

50 x 27 3,00 3,162 120 2276,64 4,03 11,836 4,734 1,714 4,420 3,274 1,047

50 x 27 4,00 4,010 120 2887,20 5,11 13,978 5,591 1,654 5,137 3,805 1,003

50 x 30 1,50 1,768 120 1272,96 2,25 7,536 3,014 1,829 3,415 2,277 1,231

50 x 30 2,0 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 1,774 5,052 3,368 1,186
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50 x 30 3,0 3,303 120 2378,16 4,21 12,831 5,132 1,746 5,700 3,800 1,164

50 x 30 4,0 4,198 108 2720,30 5,35 15,251 6,100 1,689 6,693 4,462 1,119

50 x 30 5,0 4,990 108 3233,52 6,36 16,871 6,748 1,629 7,325 4,884 1,074

50 x 35 1,5 1,886 108 1222,13 2,40 8,418 3,367 1,872 4,859 2,776 1,422

50 x 35 2,0 2,463 108 1596,02 3,14 10,689 4,276 1,846 6,143 3,510 1,399

50 x 35 3,0 3,539 108 2293,27 4,51 14,490 5,796 1,793 8,259 4,719 1,354

50 x 40 1,5 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 4,0 4,826 88 2548,13 6,15 19,493 7,797 1,781 13,677 6,839 1,492

55 x 35 1,50 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 1509,12 3,34 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 5,160 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 1,50 2,239 99 1329,97 2,85 12,749 4,636 2,114 9,375 4,167 1,813

55 x 45 2,00 2,934 99 1742,80 3,74 16,311 5,931 2,089 11,970 5,320 1,790

55 x 45 3,00 4,245 99 2521,53 5,41 22,475 8,173 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 1,50 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 1,810 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 1,116 0,631

60 x 15 2,00 2,149 100 1289,40 2,74 9,998 3,333 1,911 1,014 1,353 0,609

60 x 15 3,00 3,068 100 1840,80 3,91 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 1,612 0,846

60 x 20 2,00 2,306 108 1494,29 2,94 11,681 3,894 1,994 1,993 1,993 0,824

60 x 20 3,0 3,303 108 2140,34 4,21 15,623 5,208 1,927 2,561 2,561 0,780

60 x 25 1,50 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 3,0 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 1177,76 2,55 11,820 3,940 2,152 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 3,0 3,774 98 2219,11 4,81 20,501 6,834 2,065 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 5,370 1,145

60 x 40 1,50 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 1549,15 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 3,0 4,245 88 2241,36 5,41 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 2,112 16,280 8,140 1,531

60 x 40 5,0 6,560 48 1889,28 8,36 35,328 11,776 2,056 18,426 9,213 1,485
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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 3,15 16,954 5,651 2,319 12,830 5,132 2,018

60 x 50 2,00 3,248 72 1403,14 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 2,193 27,979 11,191 1,900

63,5 x 31,8 5,0 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 2,319 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 2,00 2,934 84 1478,74 3,74 22,225 6,350 2,439 5,863 3,909 1,253

70 x 30 3,0 4,245 84 2139,48 5,41 30,575 8,736 2,378 7,896 5,264 1,208

70 x 30 4,0 5,454 54 1767,10 6,95 37,230 10,637 2,315 9,418 6,279 1,164

70 x 35 5,0 6,952 40 1668,48 8,86 47,588 13,596 2,318 15,447 8,827 1,321

70 x 40 1,50 2,474 72 1068,77 3,15 20,900 5,971 2,575 8,827 4,413 1,673

70 x 40 2,00 3,248 72 1403,14 4,14 26,850 7,671 2,548 11,276 5,638 1,651

70 x 40 3,0 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 7,75 45,952 13,129 2,435 18,883 9,441 1,561

70 x 40 5,0 7,345 42 1850,94 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 1,471

70 x 50 1,5 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 x 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 3,0 5,187 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 5,0 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 1,723

70 x 60 1,5 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 7,21 50,789 14,511 2,654 40,013 13,338 2,356

70 x 60 4,0 7,338 54 2377,51 9,35 63,398 18,114 2,604 49,834 16,611 2,309

80 x 20 1,5 2,239 68 913,51 2,85 19,744 4,936 2,631 2,126 2,126 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 3,0 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 5,71 38,904 9,726 2,611 5,859 4,687 1,013

80 x 30 1,5 2,474 72 1068,77 3,15 24,366 6,092 2,780 5,245 3,496 1,290

80 x 30 2,0 3,248 72 1403,14 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 - 3



Dimensões Espessura 
(mm)

Massa
Linear
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

Ixx
(cm4)

Wxx
(cm3)

ixx
(cm)

Iyy
(cm4)

Wyy
(cm3)

iyy
(cm)

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 1,5 2,710 72 1170,72 3,45 28,988 7,247 2,898 9,939 4,970 1,697

80 x 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 8,55 64,793 16,198 2,753 21,485 10,743 1,585

80 x 40 5,0 8,130 35 1707,30 10,36 75,109 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 1,5 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 x 50 3,0 5,658 60 2036,88 7,21 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 5,0 8,915 16 855,84 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 1,5 3,181 42 801,61 4,05 38,233 9,558 3,072 24,656 8,219 2,467

80 x 60 2,0 4,190 42 1055,88 5,34 49,528 12,382 3,046 31,873 10,624 2,444

80 x 60 2,5 5,172 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 5,0 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 1,192

90 x 40 1,5 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 7,21 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 1,5 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 5,172 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 7,81 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 5,0 9,700 40 2328,00 12,36 120,600 26,800 3,124 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 11,531 35 2421,51 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 1,5 2,710 60 975,60 3,45 34,569 7,278 3,164 4,120 3,296 1,092
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95 x 25 2,0 3,562 60 1282,32 4,54 44,458 9,360 3,130 5,196 4,157 1,070

95 x 25 3,0 5,187 60 1867,32 6,61 61,896 13,031 3,060 6,954 5,564 1,026

100 x 20 1,5 2,710 80 1300,80 3,45 35,939 7,188 3,227 2,641 2,641 0,875

100 x 20 2,0 3,562 80 1709,76 4,54 46,166 9,233 3,190 3,295 3,295 0,852

100 x 20 3,0 5,187 80 2489,76 6,61 64,103 12,821 3,115 4,313 4,313 0,808

100 x 30 1,5 2,945 50 883,50 3,75 43,216 8,643 3,394 6,464 4,309 1,313

100 x 30 2,0 3,876 50 1162,80 4,94 55,771 11,154 3,361 8,219 5,480 1,290

100 x 30 3,0 5,658 50 1697,40 7,21 78,221 15,644 3,294 11,190 7,460 1,246

100 x 30 4,0 7,338 30 1320,84 9,35 97,253 19,451 3,225 13,506 9,004 1,202

100 x 40 1,5 3,181 55 1049,73 4,05 50,494 10,099 3,530 12,164 6,082 1,733

100 x 40 2,0 4,190 55 1382,70 5,34 65,376 13,075 3,500 15,612 7,806 1,710

100 x 40 2,5 5,172 55 1706,76 6,59 79,318 15,864 3,470 18,778 9,389 1,688

100 x 40 3,0 6,129 55 2022,57 7,81 92,339 18,468 3,439 21,672 10,836 1,666

100 x 40 4,0 7,966 40 1911,84 10,15 115,696 23,139 3,377 26,691 13,345 1,622

100 x 40 5,0 9,700 36 2095,20 12,36 135,602 27,120 3,313 30,759 15,380 1,578

100 x 40 6,0 11,330 32 2175,36 14,43 152,210 30,442 3,247 33,964 16,982 1,534

100 x 50 1,5 3,416 50 1024,80 4,35 57,771 11,554 3,643 19,889 7,956 2,138

100 x 50 2,0 4,504 50 1351,20 5,74 74,982 14,996 3,615 25,674 10,269 2,115

100 x 50 2,5 5,565 50 1669,50 7,09 91,203 18,241 3,587 31,058 12,423 2,093

100 x 50 3,0 6,600 50 1980,00 8,41 106,457 21,291 3,558 36,057 14,423 2,071

100 x 50 4,0 8,594 36 1856,30 10,95 134,138 26,828 3,500 44,949 17,980 2,026

100 x 50 5,0 10,485 28 1761,48 13,36 158,185 31,637 3,441 52,454 20,982 1,982

100 x 50 6,0 12,272 24 1767,17 15,63 178,754 35,751 3,381 58,674 23,470 1,937

100 x 50 6,3 12,520 24 1802,88 15,95 175,680 35,136 3,319 58,186 23,275 1,910

100 x 50 8,0 15,105 24 2175,12 19,24 196,237 39,247 3,193 64,292 25,717 1,828

100 x 60 1,5 3,652 35 766,92 4,65 65,048 13,010 3,739 29,791 9,930 2,531

100 x 60 2,0 4,818 35 1011,78 6,14 84,587 16,917 3,713 38,604 12,868 2,508

100 x 60 2,5 5,957 35 1250,97 7,59 103,089 20,618 3,686 46,884 15,628 2,486

100 x 60 3,0 7,071 35 1484,91 9,01 120,575 24,115 3,659 54,647 18,216 2,463

100 x 60 4,0 9,222 35 1936,62 11,75 152,581 30,516 3,604 68,682 22,894 2,418

100 x 60 5,0 11,270 28 1893,36 14,36 180,769 36,154 3,548 80,828 26,943 2,373

100 x 60 6,0 13,214 24 1902,82 16,83 205,298 41,060 3,492 91,201 30,400 2,328

100 x 60 6,3 13,510 24 1945,44 17,21 203,378 40,676 3,438 90,913 30,304 2,298

100 x 60 7,0 14,725 20 1767,00 18,76 215,727 43,145 3,391 96,138 32,046 2,264

100 x 60 8,0 16,361 12 1177,99 20,84 230,179 46,036 3,323 102,180 34,060 2,214

100 x 70 2,0 5,132 24 739,01 6,54 94,192 18,838 3,796 54,602 15,601 2,890

100 x 70 3,0 7,542 24 1086,05 9,61 134,693 26,939 3,744 77,741 22,212 2,844

100 x 70 4,0 9,850 24 1418,40 12,55 171,024 34,205 3,692 98,288 28,082 2,799

100 x 70 5,0 12,055 24 1735,92 15,36 203,352 40,670 3,639 116,379 33,251 2,753
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100 x 70 6,0 14,156 24 2038,46 18,03 231,842 46,368 3,586 132,145 37,756 2,707

100 x 70 8,0 17,617 24 2536,85 22,44 264,120 52,824 3,431 150,489 42,997 2,590

100 x 80 2,0 5,446 35 1143,66 6,94 103,798 20,760 3,868 73,869 18,467 3,263

100 x 80 2,5 6,742 35 1415,82 8,59 126,860 25,372 3,843 90,168 22,542 3,240

100 x 80 3,0 8,013 30 1442,34 10,21 148,811 29,762 3,818 105,639 26,410 3,217

100 x 80 4,0 10,478 30 1886,04 13,35 189,466 37,893 3,768 134,169 33,542 3,170

100 x 80 5,0 12,840 25 1926,00 16,36 225,935 45,187 3,717 159,609 39,902 3,124

100 x 80 6,0 15,098 20 1811,76 19,23 258,386 51,677 3,665 182,105 45,526 3,077

100 x 80 6,3 15,488 20 1858,56 19,73 258,773 51,755 3,622 182,811 45,703 3,044

100 x 80 7,0 16,923 20 2030,76 21,56 276,384 55,277 3,581 195,032 48,758 3,008

100 x 80 8,0 18,873 12 1358,86 24,04 298,061 59,612 3,521 210,020 52,505 2,956

101,6 x 76,2 6,0 14,891 9 804,11 18,97 258,289 50,844 3,690 164,391 43,147 2,944

120 x 40 1,5 3,652 48 1051,78 4,65 80,103 13,351 4,150 14,388 7,194 1,759

120 x 40 2,0 4,818 48 1387,58 6,14 104,070 17,345 4,118 18,503 9,251 1,736

120 x 40 3,0 7,071 30 1272,78 9,01 148,043 24,674 4,054 25,788 12,894 1,692

120 x 40 4,0 9,222 30 1659,96 11,75 186,895 31,149 3,989 31,896 15,948 1,648

120 x 40 5,0 11,270 30 2028,60 14,36 220,808 36,801 3,922 36,926 18,463 1,604

120 x 40 6,0 13,214 30 2378,52 16,83 249,965 41,661 3,854 40,972 20,486 1,560

120 x 50 2,0 5,132 32 985,34 6,54 117,995 19,666 4,249 30,284 12,114 2,152

120 x 50 3,0 7,542 32 1448,06 9,61 168,581 28,097 4,189 42,693 17,077 2,108

120 x 50 4,0 9,850 32 1891,20 12,55 213,817 35,636 4,128 53,435 21,374 2,064

120 x 50 5,0 12,055 24 1735,92 15,36 253,891 42,315 4,066 62,621 25,048 2,019

120 x 50 6,0 14,156 24 2038,46 18,03 288,989 48,165 4,003 70,362 28,145 1,975

120 x 50 8,0 17,617 24 2536,85 22,44 325,047 54,174 3,806 78,575 31,430 1,871

120 x 60 2,0 5,446 32 1045,63 6,94 131,920 21,987 4,361 45,334 15,111 2,556

120 x 60 2,5 6,742 32 1294,46 8,59 161,229 26,872 4,333 55,155 18,385 2,534

120 x 60 3,0 8,013 32 1538,50 10,21 189,119 31,520 4,304 64,403 21,468 2,512

120 x 60 4,0 10,478 32 2011,78 13,35 240,740 40,123 4,247 81,247 27,082 2,467

120 x 60 5,0 12,840 24 1848,96 16,36 286,975 47,829 4,189 95,994 31,998 2,423

120 x 60 6,0 15,098 20 1811,76 19,23 328,013 54,669 4,130 108,769 36,256 2,378

120 x 60 6,3 15,488 20 1858,56 19,73 326,969 54,495 4,071 109,164 36,388 2,352

120 x 60 7,0 16,923 16 1624,61 21,56 348,771 58,129 4,022 115,915 38,638 2,319

120 x 60 8,0 18,873 16 1811,81 24,04 375,308 62,551 3,951 123,983 41,328 2,271

120 x 80 2,0 6,074 30 1093,32 7,74 159,771 26,628 4,544 86,040 21,510 3,335

120 x 80 3,0 8,955 30 1611,90 11,41 230,195 38,366 4,492 123,435 30,859 3,289

120 x 80 3,5 10,358 30 1864,44 13,19 263,132 43,855 4,466 140,796 35,199 3,267

120 x 80 4,0 11,734 30 2112,12 14,95 294,585 49,098 4,439 157,294 39,324 3,244

120 x 80 4,5 13,085 30 2355,30 16,67 324,580 54,097 4,413 172,947 43,237 3,221

120 x 80 5,0 14,410 25 2161,50 18,36 353,141 58,857 4,386 187,775 46,944 3,198
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120 x 80 6,0 16,982 25 2547,30 21,63 406,061 67,677 4,332 215,033 53,758 3,153

120 x 80 6,3 17,466 25 2619,90 22,25 408,497 68,083 4,285 217,114 54,279 3,124

120 x 80 7,0 19,121 16 1835,62 24,36 438,269 73,045 4,242 232,449 58,112 3,089

120 x 80 8,0 21,385 16 2052,96 27,24 475,831 79,305 4,179 251,662 62,916 3,039

120 x 80 10,0 25,565 16 2454,24 32,57 534,142 89,024 4,050 281,145 70,286 2,938

120 x 100 3,0 9,897 25 1484,55 12,61 271,271 45,212 4,638 205,283 41,057 4,035

120 x 100 3,5 11,457 25 1718,55 14,59 310,649 51,775 4,614 234,887 46,977 4,012

120 x 100 4,0 12,990 25 1948,50 16,55 348,431 58,072 4,589 263,237 52,647 3,988

120 x 100 4,5 14,498 20 1739,76 18,47 384,641 64,107 4,564 290,357 58,071 3,965

120 x 100 5,0 15,980 20 1917,60 20,36 419,308 69,885 4,539 316,269 63,254 3,942

120 x 100 6,0 18,866 20 2263,92 24,03 484,109 80,685 4,488 364,562 72,912 3,895

120 x 100 6,3 19,444 20 2333,28 24,77 490,025 81,671 4,448 369,564 73,913 3,863

120 x 100 7,0 21,319 16 2046,62 27,16 527,766 87,961 4,408 397,699 79,540 3,827

120 x 100 8,0 23,897 16 2294,11 30,44 576,353 96,059 4,351 433,827 86,765 3,775

120 x 100 10,0 28,705 16 2755,68 36,57 655,475 109,246 4,234 492,410 98,482 3,670

127 x 76 3,0 9,097 30 1637,46 11,59 254,720 40,113 4,688 115,478 30,389 3,157

127 x 76 4,0 11,923 30 2146,14 15,19 326,168 51,365 4,634 147,060 38,700 3,112

127 x 76 4,5 13,297 30 2393,46 16,94 359,488 56,612 4,607 161,644 42,538 3,089

127 x 76 6,0 17,264 24 2486,02 21,99 450,140 70,888 4,524 200,788 52,839 3,022

127 x 76 6,3 17,763 24 2557,87 22,63 452,783 71,304 4,473 202,867 53,386 2,994

130 x 100 3,0 10,368 20 1244,16 13,21 327,690 50,414 4,981 219,401 43,880 4,076

130 x 100 3,5 12,006 20 1440,72 15,29 375,605 57,785 4,956 251,190 50,238 4,053

130 x 100 4,0 13,618 20 1634,16 17,35 421,681 64,874 4,930 281,680 56,336 4,030

130 x 100 4,5 15,204 20 1824,48 19,37 465,946 71,684 4,905 310,892 62,178 4,006

130 x 100 5,0 16,765 20 2011,80 21,36 508,428 78,220 4,879 338,852 67,770 3,983

130 x 100 6,0 19,808 20 2376,96 25,23 588,152 90,485 4,828 391,106 78,221 3,937

130 x 100 8,0 25,153 20 3018,36 32,04 703,990 108,306 4,687 467,768 93,554 3,821

140 x 50 2,0 5,760 28 967,68 7,34 174,082 24,869 4,871 34,895 13,958 2,181

140 x 50 3,0 8,484 28 1425,31 10,81 249,923 35,703 4,809 49,329 19,732 2,136

140 x 50 3,5 9,808 28 1647,74 12,49 285,140 40,734 4,777 55,847 22,339 2,114

140 x 50 4,0 11,106 28 1865,81 14,15 318,592 45,513 4,745 61,920 24,768 2,092

140 x 50 4,5 12,378 28 2079,50 15,77 350,306 50,044 4,713 67,562 27,025 2,070

140 x 50 5,0 13,625 28 2289,00 17,36 380,309 54,330 4,681 72,788 29,115 2,048

140 x 50 6,0 16,040 28 2694,72 20,43 435,290 62,184 4,616 82,050 32,820 2,004

140 x 60 2,0 6,074 24 874,66 7,74 193,128 27,590 4,996 52,065 17,355 2,594

140 x 60 3,0 8,955 24 1289,52 11,41 278,081 39,726 4,937 74,159 24,720 2,550

140 x 60 3,5 10,358 24 1491,55 13,19 317,753 45,393 4,907 84,282 28,094 2,527

140 x 60 4,0 11,734 24 1689,70 14,95 355,595 50,799 4,877 93,812 31,271 2,505

140 x 60 4,5 13,085 24 1884,24 16,67 391,632 55,947 4,847 102,767 34,256 2,483
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140 x 60 6,0 16,982 24 2445,41 21,63 489,194 69,885 4,755 126,337 42,112 2,417

140 x 60 6,3 17,466 24 2515,10 22,25 490,020 70,003 4,693 127,414 42,471 2,393

140 x 60 7,0 19,121 24 2753,42 24,36 524,931 74,990 4,642 135,692 45,231 2,360

140 x 60 8,0 21,385 18 2309,58 27,24 568,522 81,217 4,568 145,786 48,595 2,313

140 x 60 10,0 25,565 18 2761,02 32,57 634,339 90,620 4,413 160,345 53,448 2,219

140 x 70 3,0 9,426 30 1696,68 12,01 306,239 43,748 5,050 104,693 29,912 2,953

140 x 70 3,5 10,907 30 1963,26 13,89 350,367 50,052 5,022 119,314 34,090 2,930

140 x 70 4,0 12,362 25 1854,30 15,75 392,597 56,085 4,993 133,179 38,051 2,908

140 x 70 4,5 13,791 25 2068,65 17,57 432,958 61,851 4,964 146,306 41,802 2,886

140 x 70 5,0 15,195 20 1823,40 19,36 471,476 67,354 4,935 158,713 45,346 2,863

140 x 70 6,0 17,924 20 2150,88 22,83 543,098 77,585 4,877 181,441 51,840 2,819

140 x 70 6,3 18,455 20 2214,60 23,51 546,370 78,053 4,821 183,538 52,440 2,794

140 x 70 7,0 20,220 16 1941,12 25,76 586,899 83,843 4,773 196,340 56,097 2,761

140 x 70 8,0 22,641 12 1630,15 28,84 638,304 91,186 4,704 212,335 60,667 2,713

140 x 70 10,0 27,135 12 1953,72 34,57 719,006 102,715 4,561 236,770 67,649 2,617

140 x 80 3,0 9,897 25 1484,55 12,61 334,397 47,771 5,150 141,231 35,308 3,347

140 x 80 3,5 11,457 25 1718,55 14,59 382,981 54,712 5,123 161,294 40,323 3,324

140 x 80 4,0 12,990 20 1558,80 16,55 429,600 61,371 5,095 180,419 45,105 3,302

140 x 80 4,5 14,498 20 1739,76 18,47 474,283 67,755 5,068 198,629 49,657 3,279

140 x 80 5,0 15,980 20 1917,60 20,36 517,059 73,866 5,040 215,942 53,986 3,257

140 x 80 6,0 18,866 20 2263,92 24,03 597,002 85,286 4,984 247,961 61,990 3,212

140 x 80 6,3 19,444 20 2333,28 24,77 602,720 86,103 4,933 251,417 62,854 3,186

140 x 80 7,0 21,319 16 2046,62 27,16 648,868 92,695 4,888 269,867 67,467 3,152

140 x 80 8,0 23,897 16 2294,11 30,44 708,085 101,155 4,823 293,305 73,326 3,104

140 x 80 10,0 28,705 12 2066,76 36,57 803,673 114,810 4,688 330,478 82,619 3,006

140 x 100 3,0 10,839 20 1300,68 13,81 390,713 55,816 5,319 233,519 46,704 4,112

140 x 100 3,5 12,556 20 1506,72 15,99 448,208 64,030 5,294 267,494 53,499 4,090

140 x 100 4,0 14,246 20 1709,52 18,15 503,605 71,944 5,268 300,122 60,024 4,067

140 x 100 4,5 15,911 20 1909,32 20,27 556,935 79,562 5,242 331,428 66,286 4,044

140 x 100 5,0 17,550 20 2106,00 22,36 608,226 86,889 5,216 361,435 72,287 4,021

140 x 100 6,0 20,750 20 2490,00 26,43 704,810 100,687 5,164 417,650 83,530 3,975

140 x 100 8,0 26,409 16 2535,26 33,64 847,648 121,093 5,020 501,709 100,342 3,862

140 x 100 10,0 31,845 16 3057,12 40,57 973,006 139,001 4,898 573,743 114,749 3,761

140 x 120 3,0 11,781 16 1130,98 15,01 447,029 63,861 5,458 353,423 58,904 4,853

140 x 120 3,5 13,655 16 1310,88 17,39 513,435 73,348 5,433 405,684 67,614 4,829

140 x 120 4,0 15,502 16 1488,19 19,75 577,611 82,516 5,408 456,121 76,020 4,806

140 x 120 4,5 17,324 16 1663,10 22,07 639,586 91,369 5,383 504,764 84,127 4,783

140 x 120 5,0 19,120 16 1835,52 24,36 699,393 99,913 5,359 551,641 91,940 4,759

140 x 120 6,0 22,634 16 2172,86 28,83 812,618 116,088 5,309 640,205 106,701 4,712
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140 x 120 8,0 28,921 16 2776,42 36,84 987,210 141,030 5,176 777,399 129,566 4,594

140 x 120 10,0 34,985 12 2518,92 44,57 1142,339 163,191 5,063 898,142 149,690 4,489

140 x 120 12,0 39,611 12 2851,99 50,46 1201,145 171,592 4,879 946,240 157,707 4,330

140 x 120 12,5 40,854 12 2941,49 52,04 1221,379 174,483 4,844 962,118 160,353 4,300

150 x 50 2,0 6,074 28 1020,43 7,74 207,529 27,670 5,179 37,200 14,880 2,193

150 x 50 3,0 8,955 28 1504,44 11,41 298,549 39,807 5,116 52,647 21,059 2,148

150 x 50 3,5 10,358 28 1740,14 13,19 340,978 45,464 5,084 59,638 23,855 2,126

150 x 50 4,0 11,734 28 1971,31 14,95 381,390 50,852 5,051 66,163 26,465 2,104

150 x 50 4,5 13,085 28 2198,28 16,67 419,817 55,976 5,019 72,235 28,894 2,082

150 x 50 6,0 16,982 24 2445,41 21,63 523,465 69,795 4,919 87,894 35,158 2,016

150 x 50 6,3 17,466 24 2515,10 22,25 522,830 69,711 4,848 88,472 35,389 1,994

150 x 50 7,0 19,121 20 2294,52 24,36 559,300 74,573 4,792 93,752 37,501 1,962

150 x 50 8,0 21,385 20 2566,20 27,24 604,420 80,589 4,710 99,999 40,000 1,916

150 x 50 10,0 25,565 16 2454,24 32,57 670,863 89,448 4,539 108,370 43,348 1,824

150 x 70 3,0 9,897 24 1425,17 12,61 363,385 48,451 5,369 111,431 31,837 2,973

150 x 70 3,5 11,457 24 1649,81 14,59 416,110 55,481 5,340 127,060 36,303 2,951

150 x 70 4,0 12,990 20 1558,80 16,55 466,676 62,223 5,310 141,902 40,543 2,928

150 x 70 4,5 14,498 20 1739,76 18,47 515,113 68,682 5,281 155,974 44,564 2,906

150 x 70 5,0 15,980 20 1917,60 20,36 561,452 74,860 5,252 169,296 48,370 2,884

150 x 70 6,0 18,866 20 2263,92 24,03 647,953 86,394 5,192 193,765 55,361 2,839

150 x 70 6,3 19,444 20 2333,28 24,77 653,006 87,067 5,135 196,362 56,103 2,816

150 x 70 7,0 21,319 16 2046,62 27,16 702,557 93,674 5,086 210,289 60,083 2,783

150 x 70 8,0 23,897 16 2294,11 30,44 765,903 102,120 5,016 227,796 65,085 2,735

150 x 70 10,0 28,705 16 2755,68 36,57 867,196 115,626 4,870 254,937 72,839 2,640

150 x 75 3,0 10,133 20 1215,96 12,91 379,594 50,613 5,423 129,973 34,659 3,173

150 x 75 3,5 11,731 20 1407,72 14,94 434,893 57,986 5,394 148,367 39,565 3,151

150 x 75 4,0 13,304 20 1596,48 16,95 487,997 65,066 5,366 165,883 44,235 3,129

150 x 75 4,5 14,851 20 1782,12 18,92 538,937 71,858 5,337 182,539 48,677 3,106

150 x 75 5,0 16,372 20 1964,64 20,86 587,744 78,366 5,309 198,357 52,895 3,084

150 x 75 6,0 19,337 20 2320,44 24,63 679,075 90,543 5,251 227,555 60,681 3,039

150 x 75 6,3 19,939 20 2392,68 25,40 685,550 91,407 5,195 230,878 61,567 3,015

150 x 75 7,0 21,868 16 2099,33 27,86 738,371 98,450 5,148 247,691 66,051 2,982

150 x 75 8,0 24,525 16 2354,40 31,24 806,273 107,503 5,080 269,009 71,736 2,934

150 x 75 10,0 29,490 12 2123,28 37,57 916,279 122,171 4,939 302,693 80,718 2,839

150 x 80 3,0 10,368 20 1244,16 13,21 395,803 52,774 5,474 150,129 37,532 3,371

150 x 80 3,5 12,006 20 1440,72 15,29 453,676 60,490 5,446 171,542 42,886 3,349

150 x 80 4,0 13,618 20 1634,16 17,35 509,318 67,909 5,418 191,982 47,996 3,327

150 x 80 4,5 15,204 20 1824,48 19,37 562,761 75,035 5,390 211,470 52,867 3,304

150 x 80 5,0 16,765 20 2011,80 21,36 614,036 81,871 5,362 230,025 57,506 3,282
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150 x 80 6,0 19,808 20 2376,96 25,23 710,197 94,693 5,305 264,425 66,106 3,237

150 x 80 6,3 20,433 20 2451,96 26,03 718,094 95,746 5,252 268,569 67,142 3,212

150 x 80 8,0 25,153 16 2414,69 32,04 846,644 112,886 5,140 314,126 78,532 3,131

150 x 90 3,0 10,839 24 1560,82 13,81 428,221 57,096 5,569 195,431 43,429 3,762

150 x 90 3,5 12,556 24 1808,06 15,99 491,242 65,499 5,542 223,671 49,705 3,740

150 x 90 4,0 14,246 20 1709,52 18,15 551,961 73,595 5,515 250,737 55,719 3,717

150 x 90 4,5 15,911 20 1909,32 20,27 610,410 81,388 5,488 276,650 61,478 3,694

150 x 90 5,0 17,550 20 2106,00 22,36 666,619 88,883 5,461 301,433 66,985 3,672

150 x 90 6,0 20,750 20 2490,00 26,43 772,441 102,992 5,406 347,701 77,267 3,627

150 x 90 6,3 21,422 20 2570,64 27,29 783,182 104,424 5,357 353,790 78,620 3,601

150 x 90 8,0 26,409 16 2535,26 33,64 927,385 123,651 5,250 416,478 92,551 3,518

150 x 100 3,0 11,310 20 1357,20 14,41 460,639 61,419 5,654 247,637 49,527 4,146

150 x 100 3,5 13,105 20 1572,60 16,69 528,808 70,508 5,628 283,798 56,760 4,123

150 x 100 4,0 14,874 20 1784,88 18,95 594,604 79,280 5,602 318,565 63,713 4,100

150 x 100 4,5 16,617 20 1994,04 21,17 658,058 87,741 5,576 351,964 70,393 4,078

150 x 100 5,0 18,335 20 2200,20 23,36 719,202 95,894 5,549 384,019 76,804 4,055

150 x 100 6,0 21,692 20 2603,04 27,63 834,685 111,291 5,496 444,194 88,839 4,009

150 x 100 6,3 22,411 20 2689,32 28,55 848,271 113,103 5,451 452,657 90,531 3,982

150 x 100 7,0 24,616 16 2363,14 31,36 917,443 122,326 5,409 488,685 97,737 3,948

150 x 100 8,0 27,665 16 2655,84 35,24 1008,127 134,417 5,348 535,651 107,130 3,899

150 x 100 10,0 33,415 12 2405,88 42,57 1161,696 154,893 5,224 614,410 122,882 3,799

150 x 130 3,0 12,723 20 1526,76 16,21 557,893 74,386 5,867 448,680 69,028 5,261

150 x 130 3,5 14,754 20 1770,48 18,79 641,506 85,534 5,842 515,660 79,332 5,238

150 x 130 4,0 16,758 20 2010,96 21,35 722,532 96,338 5,818 580,494 89,307 5,215

150 x 130 4,5 18,737 20 2248,44 23,87 801,003 106,800 5,793 643,212 98,956 5,191

150 x 130 5,0 20,690 20 2482,80 26,36 876,952 116,927 5,768 703,845 108,284 5,168

150 x 130 6,0 24,518 20 2942,16 31,23 1021,417 136,189 5,719 818,972 125,996 5,121

150 x 130 6,3 25,379 12 1827,29 32,33 1043,535 139,138 5,681 837,425 128,835 5,089

150 x 130 7,0 27,913 12 2009,74 35,56 1132,329 150,977 5,643 908,190 139,721 5,054

150 x 130 8,0 31,433 12 2263,18 40,04 1250,351 166,713 5,588 1002,097 154,169 5,003

150 x 130 10,0 38,125 12 2745,00 48,57 1456,196 194,159 5,476 1165,432 179,297 4,899

150 x 130 12,0 43,379 8 2082,19 55,26 1550,666 206,755 5,297 1242,902 191,216 4,743

150 x 130 12,5 44,779 8 2149,39 57,04 1580,459 210,728 5,264 1266,654 194,870 4,712

152 x 76 3,0 10,274 15 924,66 13,09 395,545 52,045 5,497 135,473 35,651 3,217

152 x 76 4,0 13,493 15 1214,37 17,19 508,763 66,942 5,441 173,007 45,528 3,173

152 x 76 4,5 15,063 15 1355,67 19,19 562,018 73,950 5,412 190,438 50,115 3,150

152 x 76 5,0 16,608 15 1494,72 21,16 613,079 80,668 5,383 207,005 54,475 3,128

152 x 76 6,0 19,619 15 1765,71 24,99 708,738 93,255 5,325 237,628 62,534 3,083

152 x 76 6,3 20,235 15 1821,15 25,78 715,946 94,203 5,270 241,228 63,481 3,059
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152 x 76 10,0 29,961 15 2696,49 38,17 959,588 126,262 5,014 317,193 83,472 2,883

160 x 50 3,0 9,426 36 2036,02 12,01 352,880 44,110 5,421 55,965 22,386 2,159

160 x 50 3,5 10,907 36 2355,91 13,89 403,413 50,427 5,388 63,429 25,372 2,137

160 x 50 4,0 12,362 20 1483,44 15,75 451,663 56,458 5,355 70,405 28,162 2,114

160 x 50 4,5 13,791 20 1654,92 17,57 497,662 62,208 5,322 76,908 30,763 2,092

160 x 50 5,0 15,195 20 1823,40 19,36 541,440 67,680 5,289 82,954 33,182 2,070

160 x 50 6,0 17,924 20 2150,88 22,83 622,457 77,807 5,221 93,738 37,495 2,026

160 x 50 6,3 18,455 20 2214,60 23,51 623,114 77,889 5,148 94,530 37,812 2,005

160 x 50 7,0 20,220 20 2426,40 25,76 667,816 83,477 5,092 100,281 40,112 1,973

160 x 50 8,0 22,641 20 2716,92 28,84 723,720 90,465 5,009 107,140 42,856 1,927

160 x 60 3,0 9,897 24 1425,17 12,61 389,858 48,732 5,561 83,915 27,972 2,580

160 x 60 3,5 11,457 20 1374,84 14,59 446,281 55,785 5,530 95,469 31,823 2,558

160 x 60 4,0 12,990 20 1558,80 16,55 500,345 62,543 5,499 106,378 35,459 2,535

160 x 60 4,5 14,498 20 1739,76 18,47 552,082 69,010 5,467 116,658 38,886 2,513

160 x 60 5,0 15,980 20 1917,60 20,36 601,523 75,190 5,436 126,328 42,109 2,491

160 x 60 6,0 18,866 20 2263,92 24,03 693,641 86,705 5,372 143,905 47,968 2,447

160 x 60 6,3 19,444 20 2333,28 24,77 697,570 87,196 5,307 145,665 48,555 2,425

160 x 60 7,0 21,319 20 2558,28 27,16 749,805 93,726 5,254 155,470 51,823 2,393

160 x 60 8,0 23,897 16 2294,11 30,44 816,222 102,028 5,178 167,588 55,863 2,346

160 x 60 10,0 28,705 16 2755,68 36,57 921,003 115,125 5,019 185,678 61,893 2,253

160 x 70 3,0 10,368 20 1244,16 13,21 426,836 53,355 5,685 118,169 33,762 2,991

160 x 70 3,5 12,006 20 1440,72 15,29 489,150 61,144 5,655 134,806 38,516 2,969

160 x 70 4,0 13,618 20 1634,16 17,35 549,028 68,629 5,626 150,624 43,036 2,947

160 x 70 4,5 15,204 20 1824,48 19,37 606,503 75,813 5,596 165,642 47,326 2,924

160 x 70 5,0 16,765 20 2011,80 21,36 661,607 82,701 5,566 179,879 51,394 2,902

160 x 70 6,0 19,808 20 2376,96 25,23 764,825 95,603 5,506 206,089 58,883 2,858

160 x 70 6,3 20,433 20 2451,96 26,03 772,027 96,503 5,446 209,185 59,767 2,835

160 x 70 7,0 22,418 20 2690,16 28,56 831,794 103,974 5,397 224,238 64,068 2,802

160 x 70 8,0 25,153 20 3018,36 32,04 908,723 113,590 5,325 243,257 69,502 2,755

160 x 80 3,0 10,839 24 1560,82 13,81 463,814 57,977 5,796 159,027 39,757 3,394

160 x 80 3,5 12,556 24 1808,06 15,99 532,018 66,502 5,767 181,791 45,448 3,371

160 x 80 4,0 14,246 20 1709,52 18,15 597,711 74,714 5,739 203,545 50,886 3,349

160 x 80 4,5 15,911 20 1909,32 20,27 660,924 82,615 5,710 224,310 56,078 3,327

160 x 80 5,0 17,550 20 2106,00 22,36 721,690 90,211 5,682 244,109 61,027 3,304

160 x 80 6,0 20,750 20 2490,00 26,43 836,009 104,501 5,624 280,889 70,222 3,260

160 x 80 6,3 21,422 20 2570,64 27,29 846,483 105,810 5,569 285,720 71,430 3,236

160 x 80 7,0 23,517 16 2257,63 29,96 913,782 114,223 5,523 307,284 76,821 3,203

160 x 80 8,0 26,409 16 2535,26 33,64 1001,224 125,153 5,455 334,948 83,737 3,155

160 x 80 10,0 31,845 16 3057,12 40,57 1146,336 143,292 5,316 379,811 94,953 3,060
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160 x 90 3,0 11,310 20 1357,20 14,41 500,792 62,599 5,896 206,789 45,953 3,788

160 x 90 3,5 13,105 20 1572,60 16,69 574,887 71,861 5,868 236,772 52,616 3,766

160 x 90 4,0 14,874 20 1784,88 18,95 646,393 80,799 5,841 265,539 59,009 3,744

160 x 90 4,5 16,617 20 1994,04 21,17 715,345 89,418 5,813 293,113 65,136 3,721

160 x 90 5,0 18,335 20 2200,20 23,36 781,773 97,722 5,785 319,516 71,004 3,699

160 x 90 6,0 21,692 20 2603,04 27,63 907,193 113,399 5,730 368,905 81,979 3,654

160 x 90 6,3 22,411 20 2689,32 28,55 920,939 115,117 5,680 375,900 83,533 3,629

160 x 90 7,0 24,616 16 2363,14 31,36 995,771 124,471 5,635 405,309 90,069 3,595

160 x 90 8,0 27,665 16 2655,84 35,24 1093,726 136,716 5,571 443,459 98,547 3,547

160 x 90 10,0 33,415 12 2405,88 42,57 1259,003 157,375 5,439 506,802 112,623 3,451

160 x 100 3,0 11,781 20 1413,72 15,01 537,770 67,221 5,986 261,755 52,351 4,176

160 x 100 3,5 13,655 20 1638,60 17,39 617,755 77,219 5,959 300,101 60,020 4,154

160 x 100 4,0 15,502 20 1860,24 19,75 695,076 86,885 5,933 337,008 67,402 4,131

160 x 100 4,5 17,324 20 2078,88 22,07 769,765 96,221 5,906 372,500 74,500 4,108

160 x 100 5,0 19,120 18 2064,96 24,36 841,857 105,232 5,879 406,602 81,320 4,086

160 x 100 6,0 22,634 18 2444,47 28,83 978,377 122,297 5,825 470,738 94,148 4,041

160 x 100 6,3 23,401 18 2527,31 29,81 995,395 124,424 5,779 480,355 96,071 4,014

160 x 100 7,0 25,715 16 2468,64 32,76 1077,760 134,720 5,736 519,013 103,803 3,980

160 x 100 8,0 28,921 16 2776,42 36,84 1186,227 148,278 5,674 569,592 113,918 3,932

160 x 100 10,0 34,985 12 2518,92 44,57 1371,670 171,459 5,548 655,077 131,015 3,834

160 x 100 12,0 39,611 9 2138,99 50,46 1434,089 179,261 5,331 688,574 137,715 3,694

160 x 120 3,0 12,723 20 1526,76 16,21 611,726 76,466 6,143 394,499 65,750 4,934

160 x 120 3,5 14,754 20 1770,48 18,79 703,493 87,937 6,118 453,201 75,533 4,911

160 x 120 4,0 16,758 20 2010,96 21,35 792,441 99,055 6,093 509,967 84,994 4,888

160 x 120 4,5 18,737 20 2248,44 23,87 878,607 109,826 6,067 564,826 94,138 4,865

160 x 120 5,0 20,690 20 2482,80 26,36 962,023 120,253 6,042 617,808 102,968 4,842

160 x 120 6,0 24,518 16 2353,73 31,23 1120,745 140,093 5,990 718,253 119,709 4,795

160 x 120 6,3 25,379 16 2436,38 32,33 1144,308 143,039 5,949 734,608 122,435 4,767

160 x 120 7,0 27,913 12 2009,74 35,56 1241,737 155,217 5,909 796,258 132,710 4,732

160 x 120 8,0 31,433 12 2263,18 40,04 1371,230 171,404 5,852 877,921 146,320 4,682

160 x 120 10,0 38,125 9 2058,75 48,57 1597,003 199,625 5,734 1019,475 169,912 4,582

160 x 120 12,0 43,379 9 2342,47 55,26 1697,513 212,189 5,542 1086,784 181,131 4,435

160 x 120 12,5 44,779 9 2418,07 57,04 1729,831 216,229 5,507 1107,222 184,537 4,406

160 x 140 3,0 13,665 16 1311,84 17,41 685,682 85,710 6,276 559,661 79,952 5,670

160 x 140 3,5 15,853 16 1521,89 20,19 789,230 98,654 6,252 643,889 91,984 5,647

160 x 140 4,0 18,014 16 1729,34 22,95 889,807 111,226 6,227 725,621 103,660 5,623

160 x 140 4,5 20,150 16 1934,40 25,67 987,448 123,431 6,202 804,889 114,984 5,600

160 x 140 5,0 22,260 16 2136,96 28,36 1082,190 135,274 6,178 881,726 125,961 5,576

160 x 140 6,0 26,402 16 2534,59 33,63 1263,113 157,889 6,128 1028,234 146,891 5,529
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160 x 140 6,3 27,357 16 2626,27 34,85 1293,221 161,653 6,092 1053,521 150,503 5,498

160 x 140 7,0 30,111 12 2167,99 38,36 1405,714 175,714 6,054 1144,617 163,517 5,463

160 x 140 8,0 33,945 12 2444,04 43,24 1556,232 194,529 5,999 1266,336 180,905 5,412

160 x 140 10,0 41,265 9 2228,31 52,57 1822,336 227,792 5,888 1481,006 211,572 5,308

160 x 140 12,0 47,147 9 2545,94 60,06 1960,937 245,117 5,714 1595,513 227,930 5,154

160 x 140 12,5 48,704 9 2630,02 62,04 2002,436 250,304 5,681 1629,087 232,727 5,124

180 x 60 3,0 10,839 24 1560,82 13,81 526,852 58,539 6,177 93,671 31,224 2,605

180 x 60 3,5 12,556 20 1506,72 15,99 603,998 67,111 6,145 106,656 35,552 2,582

180 x 60 4,0 14,246 20 1709,52 18,15 678,192 75,355 6,113 118,943 39,648 2,560

180 x 60 4,5 15,911 20 1909,32 20,27 749,470 83,274 6,081 130,550 43,517 2,538

180 x 60 5,0 17,550 20 2106,00 22,36 817,866 90,874 6,048 141,494 47,165 2,516

180 x 60 6,0 20,750 20 2490,00 26,43 946,154 105,128 5,983 161,473 53,824 2,472

180 x 60 6,3 21,422 20 2570,64 27,29 954,659 106,073 5,915 163,916 54,639 2,451

180 x 60 7,0 23,517 20 2822,04 29,96 1028,995 114,333 5,861 175,247 58,416 2,419

180 x 60 8,0 26,409 20 3169,08 33,64 1124,806 124,978 5,782 189,391 63,130 2,373

180 x 60 10,0 31,845 15 2866,05 40,57 1280,799 142,311 5,619 211,012 70,337 2,281

180 x 70 3,0 11,310 20 1357,20 14,41 573,850 63,761 6,311 131,645 37,613 3,023

180 x 70 3,5 13,105 20 1572,60 16,69 658,521 73,169 6,281 150,299 42,942 3,000

180 x 70 4,0 14,874 20 1784,88 18,95 740,155 82,239 6,250 168,070 48,020 2,978

180 x 70 4,5 16,617 20 1994,04 21,17 818,786 90,976 6,219 184,979 52,851 2,956

180 x 70 5,0 18,335 20 2200,20 23,36 894,449 99,383 6,188 201,046 57,442 2,934

180 x 70 6,0 21,692 20 2603,04 27,63 1037,018 115,224 6,126 230,737 65,925 2,890

180 x 70 6,3 22,411 20 2689,32 28,55 1049,742 116,638 6,064 234,832 67,095 2,868

180 x 70 7,0 24,616 18 2658,53 31,36 1133,803 125,978 6,013 252,135 72,039 2,836

180 x 70 8,0 27,665 18 2987,82 35,24 1243,227 138,136 5,939 274,180 78,337 2,789

180 x 70 10,0 33,415 12 2405,88 42,57 1425,466 158,385 5,787 309,437 88,410 2,696

180 x 80 3,0 11,781 20 1413,72 15,01 620,848 68,983 6,432 176,823 44,206 3,432

180 x 80 3,5 13,655 20 1638,60 17,39 713,045 79,227 6,403 202,288 50,572 3,410

180 x 80 4,0 15,502 20 1860,24 19,75 802,117 89,124 6,373 226,670 56,668 3,388

180 x 80 4,5 17,324 20 2078,88 22,07 888,101 98,678 6,344 249,992 62,498 3,366

180 x 80 5,0 19,120 20 2294,40 24,36 971,033 107,893 6,314 272,275 68,069 3,343

180 x 80 6,0 22,634 20 2716,08 28,83 1127,882 125,320 6,254 313,817 78,454 3,299

180 x 80 6,3 23,401 20 2808,12 29,81 1144,824 127,203 6,197 320,023 80,006 3,277

180 x 80 7,0 25,715 16 2468,64 32,76 1238,612 137,624 6,149 344,701 86,175 3,244

180 x 80 8,0 28,921 16 2776,42 36,84 1361,648 151,294 6,079 376,590 94,148 3,197

180 x 80 10,0 34,985 12 2518,92 44,57 1570,133 174,459 5,936 429,145 107,286 3,103

180 x 80 12,0 39,611 8 1901,33 50,46 1625,872 180,652 5,676 447,347 111,837 2,977

180 x 80 12,5 40,854 8 1960,99 52,04 1649,663 183,296 5,630 453,357 113,339 2,951

180 x 100 3,0 12,723 20 1526,76 16,21 714,844 79,427 6,641 289,991 57,998 4,230
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180 x 100 3,5 14,754 20 1770,48 18,79 822,092 91,344 6,614 332,708 66,542 4,207

180 x 100 4,0 16,758 20 2010,96 21,35 926,043 102,894 6,586 373,893 74,779 4,185

180 x 100 4,5 18,737 20 2248,44 23,87 1026,733 114,081 6,559 413,571 82,714 4,163

180 x 100 5,0 20,690 20 2482,80 26,36 1124,199 124,911 6,531 451,769 90,354 4,140

180 x 100 6,0 24,518 16 2353,73 31,23 1309,610 145,512 6,475 523,826 104,765 4,095

180 x 100 6,3 25,379 16 2436,38 32,33 1334,989 148,332 6,426 535,750 107,150 4,071

180 x 100 7,0 27,913 12 2009,74 35,56 1448,229 160,914 6,382 579,671 115,934 4,038

180 x 100 8,0 31,433 12 2263,18 40,04 1598,491 177,610 6,318 637,475 127,495 3,990

180 x 100 10,0 38,125 12 2745,00 48,57 1859,466 206,607 6,188 736,410 147,282 3,894

180 x 100 12,0 43,379 4 1041,10 55,26 1965,136 218,348 5,963 782,078 156,416 3,762

180 x 100 12,5 44,779 4 1074,70 57,04 2001,017 222,335 5,923 795,798 159,160 3,735

180 x 120 3,0 13,665 20 1639,80 17,41 808,840 89,871 6,816 435,575 72,596 5,002

180 x 120 3,5 15,853 20 1902,36 20,19 931,139 103,460 6,790 500,718 83,453 4,979

180 x 120 4,0 18,014 20 2161,68 22,95 1049,968 116,663 6,764 563,812 93,969 4,957

180 x 120 4,5 20,150 20 2418,00 25,67 1165,364 129,485 6,738 624,887 104,148 4,934

180 x 120 5,0 22,260 20 2671,20 28,36 1277,366 141,930 6,712 683,975 113,996 4,911

180 x 120 6,0 26,402 16 2534,59 33,63 1491,338 165,704 6,659 796,301 132,717 4,866

180 x 120 6,3 27,357 16 2626,27 34,85 1525,154 169,462 6,615 816,136 136,023 4,839

180 x 120 7,0 30,111 12 2167,99 38,36 1657,847 184,205 6,574 885,755 147,626 4,805

180 x 120 8,0 33,945 12 2444,04 43,24 1835,334 203,926 6,515 978,444 163,074 4,757

180 x 120 10,0 41,265 9 2228,31 52,57 2148,799 238,755 6,394 1140,808 190,135 4,659

180 x 120 12,0 47,147 9 2545,94 60,06 2304,400 256,044 6,194 1227,328 204,555 4,521

180 x 120 12,5 48,704 9 2630,02 62,04 2352,371 261,375 6,157 1252,326 208,721 4,493

180 x 140 3,0 14,607 16 1402,27 18,61 902,836 100,315 6,965 615,977 87,997 5,753

180 x 140 3,5 16,952 16 1627,39 21,59 1040,187 115,576 6,940 709,116 101,302 5,730

180 x 140 4,0 19,270 16 1849,92 24,55 1173,893 130,433 6,915 799,627 114,232 5,707

180 x 140 4,5 21,563 16 2070,05 27,47 1303,996 144,888 6,890 887,541 126,792 5,684

180 x 140 5,0 23,830 16 2287,68 30,36 1430,533 158,948 6,865 972,893 138,985 5,661

180 x 140 6,0 28,286 16 2715,46 36,03 1673,066 185,896 6,814 1136,042 162,292 5,615

180 x 140 6,3 29,335 16 2816,16 37,37 1715,319 190,591 6,775 1166,221 166,603 5,586

180 x 140 7,0 32,309 12 2326,25 41,16 1867,464 207,496 6,736 1268,555 181,222 5,552

180 x 140 8,0 36,457 12 2624,90 46,44 2072,176 230,242 6,680 1405,898 200,843 5,502

180 x 140 10,0 44,405 8 2131,44 56,57 2438,133 270,904 6,565 1650,339 235,763 5,401

180 x 140 12,0 50,915 8 2443,92 64,86 2643,664 293,740 6,384 1792,697 256,100 5,257

180 x 140 12,5 52,629 8 2526,19 67,04 2703,726 300,414 6,350 1832,941 261,849 5,229

200 x 70 3,0 12,252 21 1543,75 15,61 749,681 74,968 6,930 145,121 41,463 3,049

200 x 70 3,5 14,204 21 1789,70 18,09 861,282 86,128 6,899 165,791 47,369 3,027

200 x 70 4,0 16,130 21 2032,38 20,55 969,177 96,918 6,868 185,515 53,004 3,005

200 x 70 4,5 18,030 21 2271,78 22,97 1073,405 107,341 6,836 204,315 58,376 2,983
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200 x 70 5,0 19,905 21 2508,03 25,36 1174,005 117,400 6,804 222,213 63,489 2,960

200 x 70 6,0 23,576 16 2263,30 30,03 1364,476 136,448 6,740 255,385 72,967 2,916

200 x 70 6,3 24,390 16 2341,44 31,07 1384,557 138,456 6,676 260,479 74,423 2,895

200 x 70 7,0 26,814 16 2574,14 34,16 1498,528 149,853 6,624 280,032 80,009 2,863

200 x 70 8,0 30,177 16 2896,99 38,44 1648,216 164,822 6,548 305,103 87,172 2,817

200 x 80 3,0 12,723 21 1603,10 16,21 807,899 80,790 7,060 194,619 48,655 3,465

200 x 80 3,5 14,754 21 1859,00 18,79 928,861 92,886 7,030 222,785 55,696 3,443

200 x 80 4,0 16,758 21 2111,51 21,35 1046,020 104,602 7,000 249,795 62,449 3,421

200 x 80 4,5 18,737 21 2360,86 23,87 1159,416 115,942 6,970 275,673 68,918 3,398

200 x 80 5,0 20,690 21 2606,94 26,36 1269,088 126,909 6,939 300,442 75,111 3,376

200 x 80 6,0 24,518 15 2206,62 31,23 1477,420 147,742 6,878 346,745 86,686 3,332

200 x 80 6,3 25,379 15 2284,11 32,33 1502,785 150,279 6,818 354,326 88,582 3,311

200 x 80 7,0 27,913 12 2009,74 35,56 1628,957 162,896 6,768 382,119 95,530 3,278

200 x 80 8,0 31,433 12 2263,18 40,04 1795,758 179,576 6,697 418,233 104,558 3,232

200 x 80 10,0 38,125 9 2058,75 48,57 2083,062 208,306 6,549 478,478 119,619 3,139

200 x 80 12,0 43,379 9 2342,47 55,26 2181,997 218,200 6,284 503,411 125,853 3,018

200 x 80 12,5 44,779 9 2418,07 57,04 2218,791 221,879 6,237 510,962 127,740 2,993

200 x 100 3,5 15,853 18 1712,12 20,19 1064,018 106,402 7,259 365,315 73,063 4,253

200 x 100 4,0 18,014 18 1945,51 22,95 1199,705 119,971 7,230 410,778 82,156 4,231

200 x 100 4,0 18,014 18 1945,51 22,95 1199,705 119,971 7,230 410,778 82,156 4,231

200 x 100 4,5 20,150 18 2176,20 25,67 1331,437 133,144 7,202 454,643 90,929 4,209

200 x 100 5,0 22,260 18 2404,08 28,36 1459,255 145,925 7,174 496,935 99,387 4,186

200 x 100 6,0 26,402 15 2376,18 33,63 1703,308 170,331 7,116 576,914 115,383 4,142

200 x 100 6,3 27,357 15 2462,13 34,85 1739,243 173,924 7,064 591,145 118,229 4,119

200 x 100 7,0 30,111 12 2167,99 38,36 1889,814 188,981 7,019 640,328 128,066 4,086

200 x 100 8,0 33,945 12 2444,04 43,24 2090,840 209,084 6,954 705,357 141,071 4,039

200 x 100 10,0 41,265 9 2228,31 52,57 2444,395 244,440 6,819 817,743 163,549 3,944

200 x 100 12,0 47,147 9 2545,94 60,06 2606,701 260,670 6,588 875,582 175,116 3,818

200 x 100 12,5 48,704 9 2630,02 62,04 2658,895 265,889 6,546 892,152 178,430 3,792

200 x 120 3,0 14,607 16 1402,27 18,61 1040,771 104,077 7,479 476,651 79,442 5,061

200 x 120 3,5 16,952 16 1627,39 21,59 1199,175 119,918 7,452 548,235 91,373 5,039

200 x 120 4,0 19,270 16 1849,92 24,55 1353,391 135,339 7,425 617,657 102,943 5,016

200 x 120 4,5 21,563 16 2070,05 27,47 1503,459 150,346 7,398 684,949 114,158 4,994

200 x 120 5,0 23,830 16 2287,68 30,36 1649,421 164,942 7,371 750,141 125,024 4,971

200 x 120 6,0 28,286 16 2715,46 36,03 1929,196 192,920 7,317 874,349 145,725 4,926

200 x 120 6,3 29,335 16 2816,16 37,37 1975,700 197,570 7,271 897,664 149,611 4,901

200 x 120 7,0 32,309 12 2326,25 41,16 2150,671 215,067 7,229 975,253 162,542 4,868

200 x 120 8,0 36,457 12 2624,90 46,44 2385,923 238,592 7,168 1078,967 179,828 4,820

200 x 120 10,0 44,405 9 2397,87 56,57 2805,729 280,573 7,043 1262,142 210,357 4,724
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200 x 120 12,0 50,915 9 2749,41 64,86 3031,405 303,141 6,837 1367,872 227,979 4,592

200 x 120 12,5 52,629 9 2841,97 67,04 3098,999 309,900 6,799 1397,430 232,905 4,565

200 x 150 3,0 16,020 12 1153,44 20,41 1215,425 121,542 7,717 784,819 104,643 6,201

200 x 150 3,5 18,600 12 1339,20 23,69 1401,911 140,191 7,692 904,469 120,596 6,178

200 x 150 4,0 21,154 12 1523,09 26,95 1583,919 158,392 7,667 1021,030 136,137 6,155

200 x 150 4,5 23,682 12 1705,10 30,17 1761,491 176,149 7,641 1134,540 151,272 6,132

200 x 150 5,0 26,185 12 1885,32 33,36 1934,671 193,467 7,616 1245,036 166,005 6,109

200 x 150 6,0 31,112 12 2240,06 39,63 2268,028 226,803 7,565 1457,125 194,283 6,063

200 x 150 6,3 32,302 12 2325,74 41,15 2330,386 233,039 7,525 1499,153 199,887 6,036

200 x 150 7,0 35,606 9 1922,72 45,36 2541,957 254,196 7,486 1633,730 217,831 6,002

200 x 150 8,0 40,225 9 2172,15 51,24 2828,547 282,855 7,430 1815,540 242,072 5,952

200 x 150 10,0 49,115 9 2652,21 62,57 3347,729 334,773 7,315 2143,363 285,782 5,853

200 x 150 12,0 56,567 6 2036,41 72,06 3668,461 366,846 7,135 2352,530 313,671 5,714

200 x 150 12,5 58,517 6 2106,61 74,54 3759,155 375,916 7,101 2409,886 321,318 5,686

200 x 160 3,0 16,491 12 1187,35 21,01 1273,643 127,364 7,786 907,550 113,444 6,573

200 x 160 3,5 19,150 12 1378,80 24,39 1469,490 146,949 7,761 1046,441 130,805 6,550

200 x 160 4,0 21,782 12 1568,30 27,75 1660,761 166,076 7,736 1181,903 147,738 6,526

200 x 160 4,5 24,389 12 1756,01 31,07 1847,502 184,750 7,711 1313,973 164,247 6,503

200 x 160 5,0 26,970 12 1941,84 34,36 2029,755 202,975 7,686 1442,690 180,336 6,480

200 x 160 6,0 32,054 12 2307,89 40,83 2380,972 238,097 7,636 1690,217 211,277 6,434

200 x 160 6,3 33,292 12 2397,02 42,41 2448,615 244,861 7,599 1739,958 217,495 6,405

200 x 160 7,0 36,705 9 1982,07 46,76 2672,386 267,239 7,560 1897,646 237,206 6,371

200 x 160 8,0 41,481 9 2239,97 52,84 2976,088 297,609 7,505 2111,240 263,905 6,321

200 x 160 10,0 50,685 9 2736,99 64,57 3528,395 352,840 7,392 2498,336 312,292 6,220

200 x 160 12,0 58,451 6 2104,24 74,46 3880,813 388,081 7,219 2751,209 343,901 6,079

200 x 160 12,5 60,479 6 2177,24 77,04 3979,207 397,921 7,187 2820,248 352,531 6,050

220 x 80 3,0 13,665 18 1475,82 17,41 1027,366 93,397 7,682 212,415 53,104 3,493

220 x 80 3,5 15,853 18 1712,12 20,19 1182,266 107,479 7,651 243,282 60,821 3,471

220 x 80 4,0 18,014 18 1945,51 22,95 1332,618 121,147 7,620 272,921 68,230 3,449

220 x 80 4,5 20,150 18 2176,20 25,67 1478,467 134,406 7,589 301,355 75,339 3,426

220 x 80 5,0 22,260 18 2404,08 28,36 1619,856 147,260 7,558 328,609 82,152 3,404

220 x 80 6,0 26,402 18 2851,42 33,63 1889,424 171,766 7,495 379,673 94,918 3,360

220 x 80 6,3 27,357 18 2954,56 34,85 1925,405 175,037 7,433 388,629 97,157 3,339

220 x 80 7,0 30,111 9 1625,99 38,36 2090,416 190,038 7,382 419,536 104,884 3,307

220 x 80 8,0 33,945 9 1833,03 43,24 2309,952 209,996 7,309 459,876 114,969 3,261

220 x 80 10,0 41,265 9 2228,31 52,57 2693,124 244,829 7,158 527,811 131,953 3,169

220 x 80 12,0 47,147 9 2545,94 60,06 2848,642 258,967 6,887 559,475 139,869 3,052

220 x 80 12,5 48,704 9 2630,02 62,04 2902,005 263,819 6,839 568,566 142,141 3,027

220 x 100 3,0 14,607 15 1314,63 18,61 1168,642 106,240 7,925 346,463 69,293 4,315
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220 x 100 3,5 16,952 15 1525,68 21,59 1346,333 122,394 7,896 397,923 79,585 4,293

220 x 100 4,0 19,270 15 1734,30 24,55 1519,264 138,115 7,867 447,664 89,533 4,270

220 x 100 4,5 21,563 15 1940,67 27,47 1687,479 153,407 7,838 495,714 99,143 4,248

220 x 100 5,0 23,830 15 2144,70 30,36 1851,022 168,275 7,809 542,102 108,420 4,226

220 x 100 6,0 28,286 15 2545,74 36,03 2164,272 196,752 7,750 630,002 126,000 4,181

220 x 100 6,3 29,335 15 2640,15 37,37 2213,195 201,200 7,696 646,541 129,308 4,159

220 x 100 7,0 32,309 9 1744,69 41,16 2408,114 218,919 7,649 700,985 140,197 4,127

220 x 100 8,0 36,457 9 1968,68 46,44 2669,674 242,698 7,582 773,240 154,648 4,080

220 x 100 10,0 44,405 9 2397,87 56,57 3134,457 284,951 7,444 899,077 179,815 3,987

220 x 100 12,0 50,915 9 2749,41 64,86 3368,386 306,217 7,206 969,086 193,817 3,865

220 x 100 12,5 52,629 9 2841,97 67,04 3440,860 312,805 7,164 988,506 197,701 3,840

220 x 120 3,0 15,549 12 1119,53 19,81 1309,918 119,083 8,132 517,727 86,288 5,112

220 x 120 3,5 18,051 12 1299,67 22,99 1510,400 137,309 8,105 595,752 99,292 5,090

220 x 120 4,0 20,526 12 1477,87 26,15 1705,909 155,083 8,077 671,503 111,917 5,068

220 x 120 4,5 22,976 12 1654,27 29,27 1896,490 172,408 8,050 745,010 124,168 5,045

220 x 120 5,0 25,400 12 1828,80 32,36 2082,189 189,290 8,022 816,308 136,051 5,023

220 x 120 6,0 30,170 12 2172,24 38,43 2439,120 221,738 7,966 952,397 158,733 4,978

220 x 120 6,3 31,313 12 2254,54 39,89 2500,985 227,362 7,918 979,192 163,199 4,955

220 x 120 7,0 34,507 9 1863,38 43,96 2725,811 247,801 7,875 1064,750 177,458 4,922

220 x 120 8,0 38,969 9 2104,33 49,64 3029,397 275,400 7,812 1179,489 196,582 4,874

220 x 120 10,0 47,545 9 2567,43 60,57 3575,790 325,072 7,684 1383,475 230,579 4,779

220 x 120 12,0 54,683 8 2624,78 69,66 3888,130 353,466 7,471 1508,416 251,403 4,653

220 x 120 12,5 56,554 8 2714,59 72,04 3979,714 361,792 7,432 1542,534 257,089 4,627

220 x 130 3,0 16,020 12 1153,44 20,41 1380,556 125,505 8,225 618,066 95,087 5,503

220 x 130 3,5 18,600 12 1339,20 23,69 1592,434 144,767 8,198 711,738 109,498 5,481

220 x 130 4,0 21,154 12 1523,09 26,95 1799,232 163,567 8,171 802,833 123,513 5,458

220 x 130 4,5 23,682 12 1705,10 30,17 2000,996 181,909 8,144 891,385 137,136 5,436

220 x 130 5,0 26,185 12 1885,32 33,36 2197,772 199,797 8,117 977,428 150,374 5,413

220 x 130 6,0 31,112 12 2240,06 39,63 2576,544 234,231 8,063 1142,120 175,711 5,368

220 x 130 6,3 32,302 12 2325,74 41,15 2644,880 240,444 8,017 1175,119 180,788 5,344

220 x 130 7,0 35,606 9 1922,72 45,36 2884,660 262,242 7,975 1279,250 196,808 5,311

220 x 130 8,0 40,225 9 2172,15 51,24 3209,258 291,751 7,914 1419,446 218,376 5,263

220 x 130 10,0 49,115 9 2652,21 62,57 3796,457 345,132 7,790 1670,599 257,015 5,167

220 x 130 12,0 56,567 6 2036,41 72,06 4148,002 377,091 7,587 1829,726 281,496 5,039

220 x 130 12,5 58,517 6 2106,61 74,54 4249,141 386,286 7,550 1872,956 288,147 5,013

220 x 140 3,0 16,491 15 1484,19 21,01 1451,194 131,927 8,311 728,609 104,087 5,889

220 x 140 3,5 19,150 15 1723,50 24,39 1674,467 152,224 8,285 839,571 119,939 5,867

220 x 140 4,0 21,782 15 1960,38 27,75 1892,554 172,050 8,259 947,637 135,377 5,844

220 x 140 4,5 24,389 15 2195,01 31,07 2105,502 191,409 8,232 1052,844 150,406 5,821
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220 x 140 5,0 26,970 15 2427,30 34,36 2313,356 210,305 8,206 1155,226 165,032 5,799

220 x 140 6,0 32,054 12 2307,89 40,83 2713,968 246,724 8,153 1351,658 193,094 5,753

220 x 140 6,3 33,292 12 2397,02 42,41 2788,775 253,525 8,109 1391,622 198,803 5,728

220 x 140 7,0 36,705 9 1982,07 46,76 3043,508 276,683 8,068 1516,429 216,633 5,695

220 x 140 8,0 41,481 9 2239,97 52,84 3389,120 308,102 8,009 1685,024 240,718 5,647

220 x 140 10,0 50,685 9 2736,99 64,57 4017,124 365,193 7,888 1989,006 284,144 5,550

220 x 140 12,0 58,451 6 2104,24 74,46 4407,874 400,716 7,694 2187,065 312,438 5,420

220 x 140 12,5 60,479 6 2177,24 77,04 4518,568 410,779 7,658 2240,650 320,093 5,393

220 x 180 4,0 24,294 12 1749,17 30,95 2265,845 205,986 8,557 1669,595 185,511 7,345

220 x 180 4,5 27,215 12 1959,48 34,67 2523,525 229,411 8,532 1858,522 206,502 7,322

220 x 180 5,0 30,110 12 2167,92 38,36 2775,689 252,335 8,507 2043,199 227,022 7,299

220 x 180 6,0 35,822 12 2579,18 45,63 3263,664 296,697 8,457 2399,978 266,664 7,252

220 x 180 6,3 37,248 12 2681,86 47,45 3364,354 305,850 8,420 2475,979 275,109 7,224

220 x 180 7,0 41,101 9 2219,45 52,36 3678,903 334,446 8,382 2705,933 300,659 7,189

220 x 180 8,0 46,505 9 2511,27 59,24 4108,565 373,506 8,328 3019,547 335,505 7,139

220 x 180 10,0 56,965 9 3076,11 72,57 4899,790 445,435 8,217 3595,466 399,496 7,039

220 x 180 12,0 65,987 6 2375,53 84,06 5447,362 495,215 8,050 4000,720 444,524 6,899

220 x 180 12,5 68,329 6 2459,84 87,04 5596,276 508,752 8,018 4109,142 456,571 6,871

250 x 50 3,0 13,665 20 1639,80 17,41 1148,043 91,843 8,121 85,827 34,331 2,220

250 x 50 3,5 15,853 20 1902,36 20,19 1319,954 105,596 8,085 97,549 39,020 2,198

250 x 50 4,0 18,014 20 2161,68 22,95 1486,443 118,915 8,048 108,589 43,436 2,175

250 x 50 4,5 20,150 20 2418,00 25,67 1647,557 131,805 8,012 118,967 47,587 2,153

250 x 50 5,0 22,260 18 2404,08 28,36 1803,343 144,267 7,975 128,704 51,482 2,130

250 x 50 6,0 26,402 16 2534,59 33,63 2099,122 167,930 7,900 146,334 58,534 2,086

250 x 50 6,3 27,357 16 2626,27 34,85 2130,239 170,419 7,818 149,044 59,618 2,068

250 x 50 7,0 30,111 12 2167,99 38,36 2308,010 184,641 7,757 159,039 63,615 2,036

250 x 50 8,0 33,945 12 2444,04 43,24 2542,378 203,390 7,668 171,412 68,565 1,991

250 x 50 10,0 41,265 12 2971,08 52,57 2943,341 235,467 7,483 190,037 76,015 1,901

250 x 100 3,0 16,020 12 1153,44 20,41 1605,633 128,451 8,870 388,817 77,763 4,365

250 x 100 3,5 18,600 12 1339,20 23,69 1851,660 148,133 8,840 446,833 89,367 4,343

250 x 100 4,0 21,154 12 1523,09 26,95 2091,656 167,333 8,810 502,992 100,598 4,320

250 x 100 4,5 23,682 12 1705,10 30,17 2325,673 186,054 8,780 557,321 111,464 4,298

250 x 100 5,0 26,185 12 1885,32 33,36 2553,760 204,301 8,750 609,852 121,970 4,276

250 x 100 6,0 31,112 12 2240,06 39,63 2992,342 239,387 8,689 709,634 141,927 4,231

250 x 100 6,3 32,302 12 2325,74 41,15 3065,835 245,267 8,632 729,634 145,927 4,211

250 x 100 7,0 35,606 9 1922,72 45,36 3341,654 267,332 8,583 791,971 158,394 4,179

250 x 100 8,0 40,225 9 2172,15 51,24 3714,085 297,127 8,514 875,064 175,013 4,132

250 x 100 10,0 49,115 9 2652,21 62,57 4384,174 350,734 8,371 1021,077 204,215 4,040

250 x 100 12,0 56,567 6 2036,41 72,06 4757,136 380,571 8,125 1109,342 221,868 3,924

Perfis Ocos Rectangulares

EN 10219 - 3



Dimensões Espessura 
(mm)

Massa
Linear
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

Ixx
(cm4)

Wxx
(cm3)

ixx
(cm)

Iyy
(cm4)

Wyy
(cm3)

iyy
(cm)

250 x 100 12,5 58,517 6 2106,61 74,54 4868,346 389,468 8,081 1133,038 226,608 3,899

250 x 150 4,0 24,294 12 1749,17 30,95 2696,870 215,750 9,335 1234,244 164,566 6,315

250 x 150 4,5 27,215 12 1959,48 34,67 3003,789 240,303 9,308 1372,782 183,038 6,293

250 x 150 5,0 30,110 12 2167,92 38,36 3304,176 264,334 9,281 1507,952 201,060 6,270

250 x 150 6,0 35,822 12 2579,18 45,63 3885,562 310,845 9,228 1768,345 235,779 6,225

250 x 150 6,3 37,248 12 2681,86 47,45 4001,430 320,114 9,183 1824,594 243,279 6,201

250 x 150 7,0 41,101 9 2219,45 52,36 4375,297 350,024 9,141 1991,873 265,583 6,168

250 x 150 8,0 46,505 9 2511,27 59,24 4885,792 390,863 9,081 2219,247 295,900 6,120

250 x 150 10,0 56,965 9 3076,11 72,57 5825,007 466,001 8,959 2634,196 351,226 6,025

250 x 150 12,0 65,987 6 2375,53 84,06 6457,896 516,632 8,765 2925,290 390,039 5,899

250 x 150 12,5 68,329 6 2459,84 87,04 6632,669 530,613 8,729 3002,334 400,311 5,873

250 x 200 4,0 27,434 6 987,62 34,95 3302,083 264,167 9,720 2352,345 235,235 8,204

250 x 200 4,5 30,747 6 1106,89 39,17 3681,906 294,552 9,695 2621,599 262,160 8,181

250 x 200 5,0 34,035 6 1225,26 43,36 4054,593 324,367 9,670 2885,505 288,550 8,158

250 x 200 6,0 40,532 6 1459,15 51,63 4778,782 382,303 9,620 3397,468 339,747 8,112

250 x 200 6,3 42,193 6 1518,95 53,75 4937,026 394,962 9,584 3512,673 351,267 8,084

250 x 200 7,0 46,596 6 1677,46 59,36 5408,940 432,715 9,546 3846,244 384,624 8,050

250 x 200 8,0 52,785 6 1900,26 67,24 6057,498 484,600 9,491 4303,960 430,396 8,000

250 x 200 10,0 64,815 6 2333,34 82,57 7265,841 581,267 9,381 5154,395 515,440 7,901

250 x 200 12,0 75,407 2 904,88 96,06 8158,656 652,692 9,216 5791,981 579,198 7,765

250 x 200 12,5 78,142 2 937,70 99,54 8396,992 671,759 9,184 5959,676 595,968 7,738

260 x 100 3,0 16,491 6 593,68 21,01 1771,305 136,254 9,182 402,935 80,587 4,379

260 x 100 3,5 19,150 6 689,40 24,39 2043,330 157,179 9,152 463,137 92,627 4,357

260 x 100 4,0 21,782 6 784,15 27,75 2308,869 177,605 9,122 521,434 104,287 4,335

260 x 100 4,5 24,389 6 878,00 31,07 2567,973 197,536 9,091 577,857 115,571 4,313

260 x 100 5,0 26,970 6 970,92 34,36 2820,695 216,977 9,061 632,435 126,487 4,290

260 x 100 6,0 32,054 6 1153,94 40,83 3307,199 254,400 9,000 736,178 147,236 4,246

260 x 100 6,3 33,292 6 1198,51 42,41 3390,357 260,797 8,941 757,332 151,466 4,226

260 x 100 7,0 36,705 6 1321,38 46,76 3697,258 284,404 8,892 822,300 164,460 4,194

260 x 100 8,0 41,481 6 1493,32 52,84 4112,398 316,338 8,822 909,005 181,801 4,148

260 x 100 10,0 50,685 6 1824,66 64,57 4861,979 373,998 8,678 1061,743 212,349 4,055

260 x 100 12,0 58,451 6 2104,24 74,46 5290,512 406,962 8,429 1156,094 231,219 3,940

260 x 100 12,5 60,479 6 2177,24 77,04 5417,051 416,696 8,385 1181,215 236,243 3,916

260 x 140 4,0 24,294 12 1749,17 30,95 2833,199 217,938 9,568 1095,648 156,521 5,950

260 x 140 4,5 27,215 12 1959,48 34,67 3155,556 242,735 9,540 1218,147 174,021 5,928

260 x 140 5,0 30,110 12 2167,92 38,36 3471,028 267,002 9,513 1337,559 191,080 5,905

260 x 140 6,0 35,822 12 2579,18 45,63 4081,535 313,964 9,457 1567,274 223,896 5,860

260 x 140 6,3 37,248 12 2681,86 47,45 4201,506 323,193 9,410 1617,022 231,003 5,838

260 x 140 7,0 41,101 9 2219,45 52,36 4593,613 353,355 9,367 1764,304 252,043 5,805
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Dimensões Espessura 
(mm)

Massa
Linear
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

Ixx
(cm4)

Wxx
(cm3)

ixx
(cm)

Iyy
(cm4)

Wyy
(cm3)

iyy
(cm)

260 x 140 8,0 46,505 9 2511,27 59,24 5128,803 394,523 9,304 1964,149 280,593 5,758

260 x 140 10,0 56,965 6 2050,74 72,57 6112,646 470,204 9,178 2327,673 332,525 5,664

260 x 140 12,0 65,987 6 2375,53 84,06 6767,760 520,597 8,973 2581,433 368,776 5,542

260 x 140 12,5 68,329 6 2459,84 87,04 6949,760 534,597 8,935 2648,358 378,337 5,516

260 x 180 4,0 26,806 9 1447,52 34,15 3357,530 258,272 9,916 1917,445 213,049 7,493

260 x 180 4,5 30,041 9 1622,21 38,27 3743,139 287,934 9,890 2135,785 237,309 7,471

260 x 180 5,0 33,250 9 1795,50 42,36 4121,362 317,028 9,864 2349,533 261,059 7,448

260 x 180 6,0 39,590 9 2137,86 50,43 4855,871 373,529 9,812 2763,434 307,048 7,402

260 x 180 6,3 41,204 9 2225,02 52,49 5012,656 385,589 9,772 2856,309 317,368 7,377

260 x 180 7,0 45,497 9 2456,84 57,96 5489,967 422,305 9,733 3125,168 347,241 7,343

260 x 180 8,0 51,529 9 2782,57 65,64 6145,208 472,708 9,676 3493,232 388,137 7,295

260 x 180 10,0 63,245 6 2276,82 80,57 7363,313 566,409 9,560 4174,133 463,793 7,198

260 x 180 12,0 73,523 6 2646,83 93,66 8245,008 634,231 9,383 4679,248 519,916 7,068

260 x 180 12,5 76,179 6 2742,44 97,04 8482,468 652,498 9,349 4811,851 534,650 7,042

300 x 50 3,0 16,020 12 1153,44 20,41 1880,444 125,363 9,599 102,417 40,967 2,240

300 x 50 3,5 18,600 12 1339,20 23,69 2166,215 144,414 9,562 116,505 46,602 2,217

300 x 50 4,0 21,154 12 1523,09 26,95 2444,244 162,950 9,524 129,803 51,921 2,195

300 x 50 4,5 23,682 12 1705,10 30,17 2714,587 180,972 9,486 142,334 56,933 2,172

300 x 50 5,0 26,185 12 1885,32 33,36 2977,300 198,487 9,448 154,121 61,648 2,150

300 x 50 6,0 31,112 12 2240,06 39,63 3480,068 232,005 9,371 175,554 70,222 2,105

300 x 50 6,3 32,302 12 2325,74 41,15 3547,998 236,533 9,286 179,330 71,732 2,088

300 x 50 7,0 35,606 12 2563,63 45,36 3857,819 257,188 9,222 191,682 76,673 2,056

300 x 50 8,0 40,225 12 2896,20 51,24 4272,154 284,810 9,131 207,119 82,848 2,010

300 x 50 10,0 49,115 10 2946,90 62,57 5002,699 333,513 8,942 230,870 92,348 1,921

300 x 100 4,0 24,294 14 2040,70 30,95 3320,457 221,364 10,358 595,205 119,041 4,385

300 x 100 4,5 27,215 14 2286,06 34,67 3697,015 246,468 10,327 660,000 132,000 4,363

300 x 100 5,0 30,110 14 2529,24 38,36 4065,217 271,014 10,295 722,769 144,554 4,341

300 x 100 6,0 35,822 12 2579,18 45,63 4776,788 318,453 10,231 842,354 168,471 4,296

300 x 100 6,3 37,248 12 2681,86 47,45 4906,796 327,120 10,169 868,122 173,624 4,277

300 x 100 7,0 41,101 8 1972,85 52,36 5360,462 357,364 10,118 943,615 188,723 4,245

300 x 100 8,0 46,505 8 2232,24 59,24 5977,860 398,524 10,045 1044,771 208,954 4,199

300 x 100 10,0 56,965 8 2734,32 72,57 7106,032 473,735 9,896 1224,410 244,882 4,108

300 x 100 12,0 65,987 6 2375,53 84,06 7808,314 520,554 9,638 1343,102 268,620 3,997

300 x 100 12,5 68,329 6 2459,84 87,04 8009,593 533,973 9,593 1373,923 274,785 3,973

300 x 150 4,0 27,434 10 1646,04 34,95 4196,670 279,778 10,958 1447,457 192,994 6,436

300 x 150 4,5 30,747 10 1844,82 39,17 4679,444 311,963 10,930 1611,023 214,803 6,413

300 x 150 5,0 34,035 10 2042,10 43,36 5153,134 343,542 10,902 1770,869 236,116 6,391

300 x 150 6,0 40,532 10 2431,92 51,63 6073,508 404,901 10,846 2079,565 277,275 6,346

300 x 150 6,3 42,193 10 2531,58 53,75 6265,595 417,706 10,797 2150,035 286,671 6,325
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Dimensões Espessura 
(mm)

Massa
Linear
(Kg/m)

Tubos
por Atado

Peso
por Atado
(Kg)

Secção                     
(cm2)

Ixx
(cm4)

Wxx
(cm3)

ixx
(cm)

Iyy
(cm4)

Wyy
(cm3)

iyy
(cm)

300 x 150 7,0 46,596 10 2795,76 59,36 6863,106 457,540 10,753 2350,016 313,336 6,292

300 x 150 8,0 52,785 8 2533,68 67,24 7683,567 512,238 10,690 2622,953 349,727 6,246

300 x 150 10,0 64,815 6 2333,34 82,57 9209,366 613,958 10,561 3125,029 416,671 6,152

300 x 150 12,0 75,407 6 2714,65 96,06 10298,074 686,538 10,354 3498,050 466,407 6,035

300 x 150 12,5 78,142 6 2813,11 99,54 10594,228 706,282 10,316 3594,782 479,304 6,009

300 x 200 4,0 30,574 6 1100,66 38,95 5072,884 338,192 11,413 2736,559 273,656 8,382

300 x 200 5,0 37,960 6 1366,56 48,36 6241,050 416,070 11,361 3360,921 336,092 8,337

300 x 200 6,0 45,242 6 1628,71 57,63 7370,228 491,349 11,309 3962,188 396,219 8,291

300 x 200 6,3 47,139 6 1697,00 60,05 7624,393 508,293 11,268 4103,817 410,382 8,267

300 x 200 7,0 52,091 6 1875,28 66,36 8365,749 557,717 11,228 4498,387 449,839 8,233

300 x 200 8,0 59,065 6 2126,34 75,24 9389,274 625,952 11,171 5041,667 504,167 8,186

300 x 200 10,0 72,665 6 2615,94 92,57 11312,699 754,180 11,055 6057,729 605,773 8,090

300 x 200 12,0 84,827 4 2035,85 108,06 12787,834 852,522 10,878 6853,741 685,374 7,964

300 x 200 12,5 87,954 4 2110,90 112,04 13178,864 878,591 10,845 7059,936 705,994 7,938

300 x 220 5,0 39,530 6 1423,08 50,36 6676,217 445,081 11,514 4162,689 378,426 9,092

300 x 220 6,0 47,126 6 1696,54 60,03 7888,916 525,928 11,463 4912,752 446,614 9,046

300 x 220 6,3 49,117 6 1768,21 62,57 8167,913 544,528 11,425 5091,093 462,827 9,020

300 x 220 7,0 54,289 6 1954,40 69,16 8966,806 597,787 11,387 5585,087 507,735 8,987

300 x 220 8,0 61,577 6 2216,77 78,44 10071,556 671,437 11,331 6266,901 569,718 8,938

300 x 220 10,0 75,805 6 2728,98 96,57 12154,032 810,269 11,219 7547,790 686,163 8,841

300 x 220 12,0 88,595 4 2126,28 112,86 13783,738 918,916 11,051 8565,826 778,711 8,712

300 x 220 12,5 91,879 4 2205,10 117,04 14212,718 947,515 11,020 8829,401 802,673 8,685
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CLASSES DO AÇO

* Este valor corresponde a 27J a –30 °C.

Classe
Aço

Características Químicas

Espessuras Nominais <40mm
% por massa

C 
% 
máx.

Si 
% 
máx.

Mn 
% 
máx.

P 
% 
máx.

S 
% 
máx.

Cr 
% 
máx.

Mo 
% 
máx.

Ni 
% 
máx.

Al total 
% 
máx.

Cu 
% 
máx.

CEV 
< 16mm 
% máx.

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 0,5-1,5 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 0,5-1,5 0,030 0,030 0,40-0,80 0,30 0,65 0,02 0,25-0,55 0,52

S500k2WH 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
Aço

Características Mecânicas Energia mínima
de resitência ao choque KV2 

ReH (MPa)
Espessura

Mín. (mm)

Rm (MPa)
Espessura

(mm)

A
Espessura

Mín. (%)

Temperatura

< 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* -



CONDIÇÕES DE FORNECIMENTO

ACONDICIONAMENTO

O material é disponibilizado em atados geométricos, cintados com ban-

das de aço, em formato hexagonal, quadrado e/ou retangular. Para faci-

litar o manuseamento (carga/descarga) todos os atados são fornecidos 

com cintas de poliéster adequadas ao peso do atado.

ETIQUETAGEM

Cada atado é fornecido com uma etiqueta fixada por um grampo metá-

lico, garantindo a identificação do produto e consequentemente a ras-

treabilidade do mesmo.

PROTEÇÃO DA SUPERFÍCIE

Durante o fabrico todos os tubos são revestidos por óleo protetivo, de 

alto poder hidrofugante, de forma a proteger a superfície contra a cor-

rosão. Salvo indicação contrária pelo cliente no ato da encomenda/con-

sulta.

CERTIFICADO

Na expedição, todas as encomendas são acompanhadas do respetivo 

certificado de inspeção, segundo a EN 10204, de acordo com a norma 

de produto aplicável.

INDÚSTRIA CONSTRUÇÃO ENERGIA ENGENHARIA
E ARQUITETURA

ÁREAS DE APLICAÇÃO

OPÇÕES DE FORNECIMENTO

GALVANIZAÇÃO POR IMERSÃO

Possibilidade de fornecimento de tubos galvanizados por imersão a 

quente, de acordo com a norma EN 10240 A.1/ A.2 ou com a ISO 1461, 

conferindo maior proteção contra a corrosão.

TOLERÂNCIAS ESPECIAIS

As tolerâncias especiais devem ser solicitadas no ato de consulta/en-

comenda.

SOLDADURA

Possibilidade de remoção do cordão interno de soldadura. 

Possibilidade de definição da posição de cordão de soldadura, de acordo 

com valor objetivo e/ou face do tubo.

APTIDÃO À GALVANIZAÇÃO 

Possibilidade de fornecimento de tubos com características químicas 

que garantam a aptidão à galvanização por imersão a quente.

VALOR EQUIVALENTE DE CARBONO (CEV)

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

menda.

SOLDABILIDADE NOS CANTOS

Possibilidade de fornecimento de tubos que cumpram os requisitos 

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

COMPRIMENTO

Capacidade de fornecimento de tubos com comprimentos específicos, 

solicitados no ato da consulta/encomenda.

OPERAÇÕES DE DEFORMAÇÃO ESPECIFICAS (OU ESPECIAIS) 

Possibilidade de fornecimento de tubos, de acordo com as mais exigen-

tes capacidades de deformação.

EMBALAMENTO

Os atados poderão ser configurados, de acordo com indicações do clien-

te, no ato da consulta/ encomenda. Possibilidade de serem utilizadas 

embalagens com proteção anticorrosiva – VCI.

ENSAIOS LABORATORIAIS  

Possibilidade de serem solicitados ensaios laboratoriais específicos, não 

previstos na norma aplicável (anisotropia, nevoeiro salino, metalografia, 

alongamento à espessura, entre outros).









BANDAS / FORMATOS
LAMINADA A QUENTE (PRETA)
EN 10111 / EN 10025-2

Os aços laminados a quente resultam de um processo de confor-

mação acima da temperatura de recristalização.

A estrutura metalúrgica destes aços de baixo teor de carbono 

permite uma ampla gama de resultados, como a resistência à 

fadiga e a ductilidade até elevadas resistências mecânicas com 

propriedades específicas relativas à resistência ao impacto. Para 

além dessas propriedades mecânicas, estão garantidas exce-

lentes condições para a soldabilidade e aptidão à galvanização 

a quente.

As chapas de aço laminadas a quente, pelas suas diferenciadas 

propriedades químicas e mecânicas, servem vários propósitos e 

diferentes aplicações.

A versatilidade é uma das suas caraterísticas, permitindo grandes 

deformações e produção de grande volume a um custo inferior.

Rua 13 de Julho, nº 295

3720-011 Carregosa

Oliveira de Azeméis

PORTUGAL

P +351.256 411 400

M +351.965 964 400

FERPINTA.PT

CARACTERÍSTICAS DIMENSIONAIS

Largura
Nominal (mm)

Tolerâncias bordos brutos (mm) Tolerâncias bordos aparados (mm)

inferiores superiores inferiores superiores

< 1200 0 + 20 0 + 3

> 1200 < 1500 0 + 20 0 + 5

> 1500 0 + 25 0 + 6

Tolerâncias de largura das chapas



CARACTERÍSTICAS DIMENSIONAIS

Espessura
Nominal (mm)

Tolerâncias para uma largura nominal (mm)

< 1200 > 1200 < 1500 > 1500 < 1800 > 1800

< 2,0 + 0,17 + 0,19 + 0,21 -

> 2,00 < 2,50 + 0,18 + 0,21 + 0,23 + 0,25

> 2,50 < 3,00 + 0,20 + 0,22 + 0,24 + 0,26

> 3,00 < 4,00 + 0,22 + 0,24 + 0,26 + 0,27

> 4,00 < 5,00 + 0,24 + 0,26 + 0,28 + 0,29

> 5,00 < 6,00 + 0,26 + 0,28 + 0,29 + 0,31

> 6,00 < 8,00 + 0,29 + 0,30 + 0,31 + 0,35

> 8,00 < 10,00 + 0,32 + 0,33 + 0,34 + 0,40

> 10,00 < 12,50 + 0,35 + 0,36 + 0,37 + 0,43

Tolerâncias na espessura

Comprimento (mm) Tolerâncias normais (mm)

inferiores superiores

< 2000 0 +10

> 2000 < 8000 0 0,5% do comprimento

> 8000 0 +40

Tolerâncias de comprimento

Espessura nominal
(mm)

Largura nominal
(mm)

Tolerância de planeza
(mm)

Tolerâncias especiais
(mm)

< 2,00 < 1200 18 9

> 1200 < 1500 20 10

> 1500 25 13

> 2,00 < 25 < 1200 15 8

> 1200 < 1500 18 9

> 1500 23 12

Tolerâncias de planeza das chapas de aço macio



TABELA DIMENSIONAL

Espessura
(mm)

Largura (mm)

1000 1250 1500 2000

Chapas
(kg)

Unidades 
p/ Balote

Balote
(kg)

Chapas
(kg)

Unidades 
p/ Balote

Balote
(kg)

Chapas
(kg)

Unidades 
p/ Balote

Balote
(kg)

Chapas
(kg)

Unidades 
p/ Balote

Balote
(kg)

1,5 23,55 110 2591 36,8 70 2576 52,99 50 2649

2 31,4 80 2512 49,06 50 2453 70,65 35 2473

2,3 36,11 70 2528 56,42 40 2257 81,25 30 2437

2,5 39,25 64 2512 61,33 40 2453 88,31 30 2649

3 47,1 55 2591 73,59 34 2502 105,98 25 2649 188,4 13 2449

4 62,8 40 2512 98,13 26 2551 141,3 18 2543 251,2 10 2512

5 78,5 32 2512 122,66 21 2576 176,63 14 2473 314 8 2512

6 94,2 27 2543 147,19 17 2502 211,95 12 2543 376,8 7 2638

8 125,6 20 2512 196,25 13 2551 282,6 10 2826 502,4 5 2512

10 157 16 2512 245,31 10 2453 353,25 8 2826 628 4 2512

12 188,4 14 2638 294,38 9 2649 423,9 6 2543 753,6 3 2261

Comp. ref.
(mm) 2000 2500 3000 4000

CLASSES DO AÇO

Classe
Aço

Características Químicas Características Mecânicas

Espessuras nominais < 16mm   
% por massa

ReH mín.
Espessura
(mm)

Rm

Espessura
(mm)

L0 = 80mm
Espessura
(mm)

L0 = 5,65
Espessura
(mm)

C 
% 
máx.

Si 
% 
máx.

Mn 
% 
máx.

P 
% 
máx.

S 
% 
máx.

N 
% 
máx.

Cu 
% 
máx.

CEV 
% 
máx.

≤ 16 < 3 ≥ 3 
≤ 100

≤ 1 > 1  
≤ 1,5

> 1,5 
≤ 2

> 2 
≤ 2,5

> 2,5 
≤ 3

> 3 
≤ 40

S185 - - - - - - - - 185 310 a 540 290 a 510
l    10
t    8

l    11
t    9

l    12 
t    10

l    13 
t    11

l    14 
t    12

l    18 
t    16

S235JR 0,19 - 1,50 0,045 0,045 0,014 0,60 0,35 235 360 a 510 360 a 510 17 18 19 20 21 26

S235J0 0,19 - 1,50 0,040 0,040 0,014 0,60 0,35 235 360 a 510 360 a 510 - - - - - -

S235J2 0,19 - 1,50 0,035 0,035 - 0,60 0,35 235 360 a 510 360 a 510 15 16 17 18 19 24

S275JR 0,24 - 1,60 0,045 0,045 0,014 0,60 0,40 275 430 a 580 410 a 560 15 16 17 18 19 23

S275J0 0,21 - 1,60 0,040 0,040 0,014 0,60 0,40 275 430 a 580 410 a 560 - - - - - -

S275J2 0,21 - 1,60 0,035 0,035 - 0,60 0,40 275 430 a 580 410 a 560 13 14 15 16 17 21

S355JR 0,27 0,60 1,70 0,045 0,045 0,014 0,60 0,45 355 510 a 680 470 a 630 14 15 16 17 18 22

S355J0 0,23 0,60 1,70 0,040 0,040 0,014 0,60 0,45 355 510 a 680 470 a 630 - - - - - -

S355J2 0,23 0,60 1,70 0,035 0,035 - 0,60 0,45 355 510 a 680 470 a 630 - - - - - -

S355K2 0,23 0,60 1,70 0,035 0,035 - 0,60 0,45 355 510 a 680 470 a 630 12 13 14 15 16 20



ÁREAS DE APLICAÇÃO

Classe
Aço

Características Químicas Características Mecânicas

Espessuras nominais
% por massa

Rel  (MPa)
máx.

Rm (MPa)
máx.

L0 = 80mm L0 = 5,65 
√S0

Espessura (mm) Espessura (mm)

C 
% 
máx.

Mn 
% 
máx.

P 
% 
máx.

S 
% 
máx.

1 ≤ 2 2 ≤ 11 1 < 1,5 1,5 < 2 2 < 3 3 ≤ 11

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

INDÚSTRIA CONSTRUÇÃO ENERGIA ENGENHARIA
E ARQUITETURA

CONDIÇÕES DE FORNECIMENTO

ACONDICIONAMENTO

O material é disponibilizado em bandas/bobines, cintados com bandas 

de aço e, no caso da chapa em formatos, em balotes envolvidos em pe-

licula protetora. Para facilitar o manuseamento de balotes (carga/des-

carga), estes são suportados por barrotes de madeira.

ETIQUETAGEM

Cada banda/bobine/balote é fornecido com uma etiqueta, garantindo a 

correta identificação do produto e sua rastreabilidade.

CERTIFICADO

Cada encomenda será acompanhada do respetivo certificado de inspe-

ção, segundo a EN 10204, de acordo com a norma de produto aplicável.

OPÇÕES DE FORNECIMENTO

TOLERÂNCIAS ESPECIAIS

ESPESSURA, COMPRIMENTO E LARGURA:

Este produto é fornecido com tolerâncias de espessura, largura e compri-

mento (no caso da chapa em formatos), em conformidade com a norma 

aplicável. Tolerâncias especiais poderão estar disponíveis mediante pedido/ 

sob consulta. Possibilidade de aparamento de bordos.

CLASSES DE AÇO:

Poder-se-á avaliar, a pedido/sob consulta, a possibilidade de fornecer 

outras classes de aço que não tenham sido mencionadas acima.

EMBALAMENTO E ACONDICIONAMENTO

As bandas/bobines/balotes poderão ser configurados de acordo com 

indicações específicas do cliente, definidas no ato da consulta/ enco-

menda. Possibilidade de serem utilizadas embalagens com proteção 

anticorrosiva – VCI.

REVESTIMENTOS E TRATAMENTOS DE SUPERFÍCIE

Os produtos são fornecidos de acordo com a norma aplicável, 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 específicos, não 

previstos na norma aplicável (anisotropia, nevoeiro salino, metalografia, 

alongamento à espessura, entre outros).



BANDAS / FORMATOS
LAMINADA A FRIO (POLIDA)
EN 10130 / EN 10268 / EN 10209

Os aços laminados a frio resultam de um processo de redução 

contínua de espessura, que implica a necessidade posterior de 

um tratamento térmico, por forma a repor e a uniformizar as 

caraterísticas mecânicas pretendidas para o produto.

Privilegia-se a utilização deste tipo de chapas sempre que as 

caraterísticas de deformação e ductilidade do material sejam 

importantes ou sempre que seja necessário um acabamento de 

superfície específico de baixa rugosidade (como em cromados ou 

processos de eletrodeposição).

A sua utilização é requerida em múltiplos campos de aplicação, 

nomeadamente na indústria, devido à sua grande versatilidade: 

a indústria automóvel, o fabrico de mobiliário metálico, eletrodo-

mésticos, entre outros.

Rua 13 de Julho, nº 295

3720-011 Carregosa

Oliveira de Azeméis

PORTUGAL

P +351.256 411 400

M +351.965 964 400

FERPINTA.PT

CARACTERÍSTICAS DIMENSIONAIS

Espessura
Nominal (mm)

Tolerâncias normais (mm) Tolerâncias apertadas (S) (mm)

inferiores superiores inferiores superiores

< 1200 0 + 4 0 + 2

> 1200 < 1500 0 + 5 0 + 2

> 1500 0 + 6 0 + 3

Tolerâncias de largura dos formatos e bandas largas



CARACTERÍSTICAS DIMENSIONAIS

Espessura
Nominal (mm)

Tolerâncias para uma largura nominal (mm) Tolerâncias apertadas (S) para uma largura nominal (mm)

< 1200 > 1200 < 1500 > 1500 < 1200 > 1200 < 1500 > 1500

> 0,35 < 0,40 + 0,04 + 0,05 - + 0,025 + 0,035 -

> 0,40 < 0,60 + 0,05 + 0,06 + 0,07 + 0,035 + 0,045 + 0,05

> 0,60 < 0,80 + 0,06 + 0,07 + 0,08 + 0,040 + 0,050 + 0,05

> 0,80 < 1,00 + 0,07 + 0,08 + 0,09 + 0,045 + 0,060 + 0,06

> 1,00 < 01,20 + 0,08 + 0,09 + 0,10 + 0,055 + 0,070 + 0,07

> 1,20 < 1,60 + 0,10 + 0,11 + 0,11 + 0,070 + 0,080 + 0,08

> 1,60 < 2,00 + 0,12 + 0,13 + 0,13 + 0,080 + 0,090 + 0,09

> 2,00 < 2,50 + 0,14 + 0,15 + 0,15 + 0,100 + 0,110 + 0,11

> 2,50 < 3,00 + 0,16 + 0,17 + 0,17 + 0,110 + 0,120 + 0,12

Tolerâncias na espessura

Comprimento (mm) Tolerâncias normais (mm) Tolerâncias apertadas (S) (mm)

inferiores superiores inferiores superiores

< 2000 0 6 0 3

> 2000 0 0,3% do comprimento 0 0,15% do comprimento

Tolerâncias de comprimento

Classe
de tolerância

Largura nominal (mm) Espessura nominal (mm)

< 1200 < 0,7 > 0,7 < 1,2 > 1,2

Normal > 600 < 1200 12 10 8

> 1200 < 1500 15 12 10

> 1500 19 17 15

Apertada (FS) > 600 < 1200 5 4 3

> 1200 < 1500 6 5 4

> 1500 8 7 6

Tolerâncias de planeza das chapas de aço macio



TABELA DIMENSIONAL

Espessura
(mm)

Largura (mm)

1000 1250 1500

Chapas
(kg)

Unidades
p/ Balote

Balote
(kg)

Chapas
(kg)

Unidades
p/ Balote

Balote
(kg)

Chapas
(kg)

Unidades
p/ Balote

Balote
(kg)

0,5 7,85 320 2512 12,27 205 2514 17,66 140 2473

0,6 9,42 270 2543 14,72 180 2649 21,2 120 2543

0,8 12,56 200 2512 19,63 130 2551 28,26 90 2543

1 15,7 165 2591 24,53 105 2576 35,33 75 2649

1,25 19,63 125 2453 30,66 85 2606 44,16 60 2649

1,5 23,55 110 2591 36,8 70 2576 52,99 50 2649

2 31,4 80 2512 49,06 50 2453 70,65 35 2473

2,5 39,25 60 2355 61,33 41 2514 88,31 30 2649

3 47,1 55 2591 73,59 34 2502 105,98 25 2649

Comp. ref.
(mm) 2000 2500 3000

Classe
Aço

Tipo
Revestim.

Características Químicas Características Mecânicas

Espessuras nominais
% por massa

Re    (MPa) a)

máx.
Rm    (MPa) A80  

c)

%
r90  

d) e)

mín.
n90  

d)

mín.

C 
% 
máx.

Mn 
% 
máx.

P 
% 
máx.

S 
% 
máx.

DC01 + ZE 0,12 0,60 0,045 0,045 -/280  b) 270-410 28 - -

DC03 + ZE 0,10 0,45 0,035 0,035 -/240  b) 270-370 34 1,3 -

DC04 + ZE 0,08 0,40 0,030 0,030 -/220  b) 270-350 37 1,6 0,17

DC05 + ZE 0,06 0,35 0,025 0,025 -/200  b) 270-330 38 1,9 0,19

DC06 + ZE 0,02 0,25 0,020 0,020 -/180  g) 270-350 41 2,1 0,21

DC07 + ZE 0,22 0,20 0,020 0,020 -/180  g) 250-310 43 2,5 0,22

a) Os valores do limite de elasticidade são o limite convencional de proporcionalidade a 0,2% para os produtos que não 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 máximo do limite de elasticidade é aumentado de 20 N/mm2. Para espessuras iguais ou inferiores a 0,5mm, o valor máximo 
do limite de elasticidade é aumentado de 40 MPa.

b) Por necessidades de cálculo, o limite inferor Re para classes DC01, DC03; DC04 e DC05 pode ser igual a 140 MPa.
c) Nos casos em que a espessura é inferior ou igual a 0,7mm, mas superior a 0,5mm, o valor mínimo de alongamneto após rotura é diminuído de 2 

unidades. Para as espessuras iguais ou inferiores a 0,5 mm, o valor mínimo do alongamento após rotura é diminuído de 4 unidades.
d) Os valores de r90 e de n90 só são aplicáveis a espessuras superiores ou iguais a 0,5mm.
e) Nos casos em que a espessura é superior a 2mm,  o valor r90 é diminuído de 0,2.
g) 30 MPa para o grau DC06 e 110MPa para o grau DC07.

CLASSES DO AÇO



Classe
Aço

Características Químicas Características Mecânicas

Espessuras nominais
% por massa

Re    (1,2)
% máx.

Rm

% máx.
A80

% mín.

C 
% máx.

Mn 
% máx.

P 
% máx.

S 
% máx.

DC01EK 0,09 0,50 0,03 0,05 270 270-390 30

DC07EK 0,08 0,40 0,03 0,05 220 270-350 38

1. Para uma espessura de 0,5mm < t < 0,7mm o valor máximo do limite de escoamento é aumentado em 20 N/mm² 
e o alongamento mínimo após a fratura é diminuído em 2%.

2. Para uma espessura de < t < 0,5mm o valor máximo do limite de escoamento é aumentado em 40 N/mm² e o 
alongamento mínimo após a fratura é diminuído em 4%.

Classe
Aço

Características Químicas Características Mecânicas

Espessuras nominais
% por massa

Rp0,2 Rm A80

C 
% máx.

Si 
% máx.

Mn 
% máx.

P 
% máx.

S 
% máx.

Al total 
% mín.

Ti 
% máx.

Nb 
% máx.

% 
t

% 
l

% 
t

% 
l

% 
t a)

% 
l

HC260LA 0,10 0,50 1,0 0,030 0,025 0,015 0,15 0,09 260-330 240-310 350-430 340-420 26 27

HC300LA 0,12 0,50 1,4 0,030 0,025 0,015 0,15 0,09 300-380 280-360 380-480 370-470 23 24

HC340LA 0,12 0,50 1,5 0,030 0,025 0,015 0,15 0,09 340-420 320-410 410-510 400-500 21 22

HC380LA 0,12 0,50 1,6 0,030 0,025 0,015 0,15 0,09 380-480 350-450 440-580 430-550 19 20

HC420LA 0,14 0,50 1,6 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 1,8 0,030 0,025 0,015 0,15 0,09 460-580 420-560 510-660 480-630 13 14

HC500LA 0,14 0,60 1,8 0,030 0,025 0,015 0,15 0,09 500-620 460-600 550-710 520-690 12 13

a) Quando a espessura for menor ou igual a 0,7mm e maior que 0,5mm, o valor mínimo para alongamento é reduzido 
em 2 unidades. Para uma espessura menor ou igual a 0,5mm, o valor mínimo é reduzido em 4 unidades.



INDÚSTRIA ENGENHARIA
E ARQUITETURA

ÁREAS DE APLICAÇÃO

CONDIÇÕES DE FORNECIMENTO

ACONDICIONAMENTO

O material é disponibilizado em bandas/bobines, cintados com bandas 

de aço e, no caso da chapa em formatos, em balotes envolvidos em pe-

licula protetora. Para facilitar o manuseamento de balotes (carga/des-

carga), estes são suportados por barrotes de madeira.

ETIQUETAGEM

Cada banda/bobine/balote é fornecido com uma etiqueta, garantindo a 

correta identificação do produto e sua rastreabilidade.

CERTIFICADO

Cada encomenda será acompanhada do respetivo certificado de inspe-

ção, segundo a EN 10204, de acordo com a norma de produto aplicável.

OPÇÕES DE FORNECIMENTO

TOLERÂNCIAS ESPECIAIS

ESPESSURA, COMPRIMENTO E LARGURA:

Este produto é fornecido com tolerâncias de espessura, largura e compri-

mento (no caso da chapa em formatos), em conformidade com a norma 

aplicável. Tolerâncias especiais poderão estar disponíveis mediante pedido/ 

sob consulta. Possibilidade de aparamento de bordos.

CLASSES DE AÇO:

Poder-se-á avaliar, a pedido/sob consulta, a possibilidade de fornecer 

outras classes de aço que não tenham sido mencionadas acima.

EMBALAMENTO E ACONDICIONAMENTO

As bandas/bobines/balotes poderão ser configurados de acordo com 

indicações específicas do cliente, definidas no ato da consulta/ enco-

menda. Possibilidade de serem utilizadas embalagens com proteção 

anticorrosiva – VCI.

REVESTIMENTOS E TRATAMENTOS DE SUPERFÍCIE

Os produtos são fornecidos de acordo com a norma aplicável, 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 específicos, não 

previstos na norma aplicável (anisotropia, nevoeiro salino, metalografia, 

alongamento à espessura, entre outros).





BANDAS / FORMATOS
GALVANIZADA
EN 10346

A galvanização consiste na aplicação de um revestimento me-

tálico sobre o aço através de um processo por imersão a quente 

em contínuo, em banho de zinco, zinco-alumínio ou zinco-silício.

Às inerentes propriedades do aço, adicionam-se, assim, as ca-

raterísticas de proteção anticorrosiva do revestimento metálico.

A chapa de aço galvanizada oferece excelentes resultados em 

processos de deformação, pintura e construção mecânica, pro-

porcionando uma superior resistência à corrosão, de acordo com 

o tipo de revestimento utilizado.

As aplicações mais comuns dos produtos galvanizados remetem-

-nos para a construção metálica, construção civil, mobiliário ou 

eletrodomésticos, entre outros.

Rua 13 de Julho, nº 295

3720-011 Carregosa

Oliveira de Azeméis

PORTUGAL

P +351.256 411 400

M +351.965 964 400

FERPINTA.PT

CARACTERÍSTICAS DIMENSIONAIS

Espessura
Nominal (mm)

Tolerâncias normais (mm) Tolerâncias apertadas (S) (mm)

inferiores superiores inferiores superiores

< 600 < 1200 0 + 5 0 + 2

> 1200 < 1500 0 + 6 0 + 2

> 1500 0 + 7 0 + 3

Tolerâncias de largura dos formatos e bandas largas



CARACTERÍSTICAS DIMENSIONAIS

Espessura
Nominal (mm)

Tolerâncias para uma largura nominal (mm) Tolerâncias apertadas (S) para uma largura nominal (mm)

< 1200 > 1200 < 1500 > 1500 < 1200 > 1200 < 1500 > 1500

< 0,40 + 0,05 + 0,06 - + 0,03 + 0,04 -

> 0,40 < 0,60 + 0,06 + 0,07 + 0,08 + 0,04 + 0,05 + 0,06

> 0,60 < 0,80 + 0,07 + 0,08 + 0,09 + 0,05 + 0,06 + 0,06

> 0,80 < 1,00 + 0,08 + 0,09 + 0,10 + 0,06 + 0,07 + 0,07

> 1,00 < 01,20 + 0,09 + 0,10 + 0,11 + 0,07 + 0,08 + 0,08

> 1,20 < 1,60 + 0,11 + 0,12 + 0,12 + 0,08 + 0,09 + 0,09

> 1,60 < 2,00 + 0,13 + 0,14 + 0,14 + 0,09 + 0,10 + 0,10

> 2,00 < 2,50 + 0,15 + 0,16 + 0,16 + 0,11 + 0,12 + 0,12

> 2,50 < 3,00 + 0,17 + 0,18 + 0,18 + 0,12 + 0,13 + 0,13

Tolerâncias na espessura

Comprimento (mm) Tolerâncias normais (mm) Tolerâncias apertadas (S) (mm)

inferiores superiores inferiores superiores

< 2000 0 6 0 3

> 2000 0 0,3% do comprimento 0 0,15% do comprimento

Tolerâncias de comprimento

Classe
de tolerância

Largura nominal (mm) Espessura nominal (mm)

< 0,7 > 0,7 < 1,2 > 1,2

Normal > 600 < 1200 12 10 8

> 1200 < 1500 15 12 10

> 1500 19 17 15

Apertada (FS) > 600 < 1200 5 4 3

> 1200 < 1500 6 5 4

> 1500 8 7 6

Tolerâncias de planeza das chapas de aço macio



TABELA DIMENSIONAL

Espessura
(mm)

Largura (mm)

1000 1250 1500

Chapas
(kg)

Unidades
p/ Balote

Balote
(kg)

Chapas
(kg)

Unidades
p/ Balote

Balote
(kg)

Chapas
(kg)

Unidades
p/ Balote

Balote
(kg)

0,4 6,28 400 2512 9,81 0 14,13 0

0,5 7,85 320 2512 12,27 205 2514 17,66 140 2473

0,6 9,42 270 2543 14,72 170 2502 21,2 120 2543

0,8 12,56 200 2512 19,63 130 2551 28,26 90 2543

1 15,7 165 2591 24,53 105 2576 35,33 75 2649

1,25 19,63 125 2453 30,66 85 2606 44,16 60 2649

1,5 23,55 110 2591 36,8 70 2576 52,99 50 2649

2 31,4 80 2512 49,06 50 2453 70,65 35 2473

2,5 39,25 64 2512 61,33 41 2514 88,31 29 2561

3 47,1 53 2496 73,59 34 2502 105,98 24 2543

Comp. ref.
(mm) 2000 2500 3000

CLASSES DO AÇO

Classe
Aço

Acabamento Características Químicas Características Mecânicas

Espessuras nominais
% por massa

Simbolos 
Revestimento

Re

(MPa)
Rm

(MPa)
A80 
min.
%

C 
% 
máx.

Si 
% 
máx.

Mn 
% 
máx.

P 
% 
máx.

S 
% 
máx.

Ti  
% 
máx. a)

Altotal 
% 
mín.

Nb 
% 
máx.

DX51D +Z;+ZA;+ZM;+AZ;+AS 0,18 0,50 1,20 0,12 0,045 0,30 - - +Z;+ZA;+ZM;+AZ;+AS - 270-500 22

DX52D +Z;+ZA;+ZM;+AZ;+AS 0,12 0,50 0,60 0,10 0,045 0,30 - - +Z;+ZA;+ZM;+AZ;+AS
140-
300

270-420 26

DX53D +Z;+ZA;+ZM;+AZ;+AS 0,12 0,50 0,60 0,10 0,045 0,30 - - +Z;+ZA;+ZM;+AZ;+AS 140-260 270-380 30

DX54D +Z;+ZA;+ZM;+AZ;+AS 0,12 0,50 0,60 0,10 0,045 0,30 - - +Z;+ZA
+ZM
+AZ
+AS

120-220
120-220
120-220
120-220

260-350
260-350
260-350
260-350

36
34
36
34

DX56D +Z;+ZA;+ZM;+AZ;+AS 0,12 0,50 0,60 0,10 0,045 0,30 - - +Z;+ZA
+ZM
+AZ;+AS

120-180
120-180
120-180

260-350
260-350
260-350

39
37
39

DX57D +Z;+ZA;+ZM;+AZ;+AS 0,12 0,50 0,60 0,10 0,045 0,30 - - +Z;+ZA
+ZM
+AZ;+AS

120-170
120-170
120-170

260-350
260-350
260-350

41
39
41



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

Classe
Aço

Acabamento Características Químicas Características Mecânicas

Espessuras nominais
% por massa

Simbolos 
Revestimento

Re

(MPa)
Rm

(MPa)
A80 
min.
%

C 
% 
máx.

Si 
% 
máx.

Mn 
% 
máx.

P 
% 
máx.

S 
% 
máx.

Ti  
% 
máx. a)

Altotal 
% 
mín.

Nb 
% 
máx.

Rp 0,2 
min.

Rm 
min.

A80 
min.

S220GD +Z;+ZA;+ZM;+AZ;+AS 0,20 0,60 1,70 0,10 0,045 - - - +Z;+ZA;+ZM;+AZ;+AS 220 300 20

S250GD +Z;+ZA;+ZM;+AZ;+AS 0,20 0,60 1,70 0,10 0,045 - - - +Z;+ZA;+ZM;+AZ;+AS 250 330 19

S280GD +Z;+ZA;+ZM;+AZ;+AS 0,20 0,60 1,70 0,10 0,045 - - - +Z;+ZA;+ZM;+AZ;+AS 280 360 18

S320GD +Z;+ZA;+ZM;+AZ;+AS 0,20 0,60 1,70 0,10 0,045 - - - +Z;+ZA;+ZM;+AZ;+AS 320 390 17

S350GD +Z;+ZA;+ZM;+AZ;+AS 0,20 0,60 1,70 0,10 0,045 - - - +Z;+ZA;+ZM;+AZ;+AS 350 420 16

S390GD +Z;+ZA;+ZM;+AZ;+AS 0,20 0,60 1,70 0,10 0,045 - - - +Z;+ZA;+ZM;+AZ;+AS 390 460 16

S420GD +Z;+ZA;+ZM;+AZ;+AS 0,20 0,60 1,70 0,10 0,045 - - - +Z;+ZA;+ZM;+AZ;+AS 420 480 15

S450GD +Z;+ZA;+ZM;+AZ;+AS 0,20 0,60 1,70 0,10 0,045 - - - +Z;+ZA;+ZM;+AZ;+AS 450 510 14

S550GD +Z;+ZA;+ZM;+AZ;+AS 0,20 0,60 1,70 0,10 0,045 - - - +Z;+ZA;+ZM;+AZ;+AS 550 560 -

Rp 0,2 Rm

A80 
min.

HX180YD +Z;+ZA;+ZM;+AZ;+AS 0,01 0,30 0,70 0,06 0,025 0,12 0,01 0,09 +Z;+ZA;+ZM;+AZ;+AS 180-240 330-390 34

HX220YD +Z;+ZA;+ZM;+AZ;+AS 0,01 0,30 0,90 0,08 0,025 0,12 0,01 0,09 220-280 340-420 32

HX260YD +Z;+ZA;+ZM;+AZ;+AS 0,01 0,30 1,60 0,10 0,025 0,12 0,01 0,09 260-320 380-440 30

HX260LAD +Z;+ZA;+ZM;+AZ;+AS 0,11 0,50 1,00 0,03 0,025 0,15 0,015 0,09 260-330 350-430 26

HX300YD +Z;+ZA;+ZM;+AZ;+AS 0,015 0,30 1,60 0,10 0,025 0,12 0,01 0,09 300-360 390-470 27

HX300LAD +Z;+ZA;+ZM;+AZ;+AS 0,12 0,50 1,40 0,03 0,025 0,15 0,015 0,09 300-380 380-480 23

HX340LAD +Z;+ZA;+ZM;+AZ;+AS 0,12 0,50 1,40 0,03 0,025 0,15 0,015 0,10 340-420 410-510 21

HX380LAD +Z;+ZA;+ZM;+AZ;+AS 0,12 0,50 1,50 0,03 0,025 0,15 0,015 0,10 380-480 440-560 19

HX420LAD +Z;+ZA;+ZM;+AZ;+AS 0,12 0,50 1,60 0,03 0,025 0,15 0,015 0,10 420-520 470-590 17

HX460LAD +Z;+ZA;+ZM;+AZ;+AS 0,15 0,50 1,70 0,03 0,025 0,15 0,015 0,10 460-560 500-640 15

HX500LAD +Z;+ZA;+ZM;+AZ;+AS 0,15 0,50 1,70 0,03 0,025 0,15 0,015 0,10 500-620 530-690 13

CLASSES DO AÇO



ÁREAS DE APLICAÇÃO

INDÚSTRIA CONSTRUÇÃO ENERGIA ENGENHARIA
E ARQUITETURA

CONDIÇÕES DE FORNECIMENTO

ACONDICIONAMENTO

O material é disponibilizado em bandas/bobines, cintados com bandas 

de aço e, no caso da chapa em formatos, em balotes envolvidos em pe-

licula protetora. Para facilitar o manuseamento de balotes (carga/des-

carga), estes são suportados por barrotes de madeira.

ETIQUETAGEM

Cada banda/bobine/balote é fornecido com uma etiqueta, garantindo a 

correta identificação do produto e sua rastreabilidade.

CERTIFICADO

Cada encomenda será acompanhada do respetivo certificado de inspe-

ção, segundo a EN 10204, de acordo com a norma de produto aplicável.

OPÇÕES DE FORNECIMENTO

TOLERÂNCIAS ESPECIAIS

ESPESSURA, COMPRIMENTO E LARGURA:

Este produto é fornecido com tolerâncias de espessura, largura e compri-

mento (no caso da chapa em formatos), em conformidade com a norma 

aplicável. Tolerâncias especiais poderão estar disponíveis mediante pedido/ 

sob consulta. Possibilidade de aparamento de bordos.

CLASSES DE AÇO:

Poder-se-á avaliar, a pedido/sob consulta, a possibilidade de fornecer 

outras classes de aço que não tenham sido mencionadas acima.

EMBALAMENTO E ACONDICIONAMENTO

As bandas/bobines/balotes poderão ser configurados de acordo com 

indicações específicas do cliente, definidas no ato da consulta/ enco-

menda. Possibilidade de serem utilizadas embalagens com proteção 

anticorrosiva – VCI.

REVESTIMENTOS E TRATAMENTOS DE SUPERFÍCIE

Os produtos são fornecidos de acordo com a norma aplicável, 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 específicos, não 

previstos na norma aplicável (anisotropia, nevoeiro salino, metalografia, 

alongamento à espessura, entre outros).





BANDAS / FORMATOS
LAMINADA A QUENTE (DECAPADA)
EN 10025-2 / EN 10111

O aço decapado tem a mesma base de fabrico de um aço laminado 

a quente; no entanto, existe uma etapa no seu fabrico que consiste 

na remoção da fina camada de óxidos gerada pelas elevadas 

temperaturas de processamento.

Para além das caraterísticas intrínsecas à qualidade da maté-

ria-prima, a condição de superfície decapada permite melhores 

resultados em processos de pintura, corte térmico e menor des-

gaste de ferramentas em processos de conformação.

As chapas de aço laminadas a quente, pelas suas diferenciadas 

propriedades químicas e mecânicas, servem vários propósitos e 

diferentes aplicações.

A versatilidade é uma das suas caraterísticas, permitindo grandes 

deformações e produção de grande volume a um custo inferior.

Rua 13 de Julho, nº 295

3720-011 Carregosa

Oliveira de Azeméis

PORTUGAL

P +351.256 411 400

M +351.965 964 400

FERPINTA.PT

CARACTERÍSTICAS DIMENSIONAIS

Espessura
Nominal (mm)

Tolerâncias bordos brutos (mm) Tolerâncias bordos apertadas (mm)

inferiores superiores inferiores superiores

< 1200 0 + 20 0 + 3

> 1200 < 1500 0 + 20 0 + 5

> 1500 0 + 25 0 + 6

Tolerâncias de largura das chapas



CARACTERÍSTICAS DIMENSIONAIS

Tolerâncias na espessura das chapas

Tolerâncias de comprimento

Tolerâncias de planeza das chapas de aço macio

Espessura
Nominal (mm)

Tolerâncias para uma largura nominal (mm)

< 1200 > 1200 < 1500 > 1500 < 1800 > 1800

< 2,0 + 0,17 + 0,19 + 0,21 -

> 2,00 < 2,50 + 0,18 + 0,21 + 0,23 + 0,25

> 2,50 < 3,00 + 0,20 + 0,22 + 0,24 + 0,26

> 3,00 < 4,00 + 0,22 + 0,24 + 0,26 + 0,27

> 4,00 < 5,00 + 0,24 + 0,26 + 0,28 + 0,29

> 5,00 < 6,00 + 0,26 + 0,28 + 0,29 + 0,31

> 6,00 < 8,00 + 0,29 + 0,30 + 0,31 + 0,35

> 8,00 < 10,00 + 0,32 + 0,33 + 0,34 + 0,40

> 10,00 < 12,50 + 0,35 + 0,36 + 0,37 + 0,43

Comprimento (mm) Tolerâncias normais (mm)

inferiores superiores

< 2000 0 +10

> 2000 < 8000 0 0,5% do comprimento

> 8000 0 +40

Espessura nominal
(mm)

Largura nominal
(mm)

Tolerância de planeza
(mm)

Tolerâncias especiais
(mm)

< 2,00 < 1200 18 9

> 1200 < 1500 20 10

> 1500 25 13

> 2,00 < 25 < 1200 15 8

> 1200 < 1500 18 9

> 1500 23 12



TABELA DIMENSIONAL

CLASSES DO AÇO

Espessura
(mm)

Largura (mm)

1000 1250 1500

Chapas
(kg)

Unidades 
p/ Balote

Balote
(kg)

Chapas
(kg)

Unidades 
p/ Balote

Balote
(kg)

Chapas
(kg)

Unidades 
p/ Balote

Balote
(kg)

1,5 23,55 110 2591 36,8 70 2576 52,99 50 2649

2 31,4 80 2512 49,06 50 2453 70,65 35 2473

2,3 36,11 70 2528 56,42 40 2257 81,25 30 2437

2,5 39,25 64 2512 61,33 40 2453 88,31 30 2649

3 47,1 55 2591 73,59 34 2502 105,98 25 2649

4 62,8 40 2512 98,13 26 2551 141,3 18 2543

5 78,5 32 2512 122,66 21 2576 176,63 14 2473

6 94,2 27 2543 147,19 17 2502 211,95 12 2543

8 125,6 20 2512 196,25 13 2551 282,6 10 2826

10 157 16 2512 245,31 10 2453 353,25 8 2826

12 188,4 14 2638 294,38 9 2649 423,9 6 2543

Comp. ref.
(mm) 2000 2500 3000

Classe
Aço

Características Químicas Características Mecânicas

Espessuras nominais < 16mm   
% por massa

ReH mín.
Espessura
(mm)

Rm

Espessura
(mm)

L0 = 80mm
Espessura
(mm)

L0 = 5,65
Espessura
(mm)

C 
% 
máx.

Si 
% 
máx.

Mn 
% 
máx.

P 
% 
máx.

S 
% 
máx.

N 
% 
máx.

Cu 
% 
máx.

CEV 
% 
máx.

≤ 16 < 3 ≥ 3 
≤ 100

≤ 1 > 1  
≤ 1,5

> 1,5 
≤ 2

> 2 
≤ 2,5

> 2,5 
≤ 3

> 3 
≤ 40

S235JR 0,19 - 1,50 0,045 0,045 0,014 0,60 0,35 235 360 a 510 360 a 510 17 18 19 20 21 26

S235J0 0,19 - 1,50 0,040 0,040 0,014 0,60 0,35 235 360 a 510 360 a 510 - - - - - -

S235J2 0,19 - 1,50 0,035 0,035 - 0,60 0,35 235 360 a 510 360 a 510 15 16 17 18 19 24

S275JR 0,24 - 1,60 0,045 0,045 0,014 0,60 0,40 275 430 a 580 410 a 560 15 16 17 18 19 23

S275J0 0,21 - 1,60 0,040 0,040 0,014 0,60 0,40 275 430 a 580 410 a 560 - - - - - -

S275J2 0,21 - 1,60 0,035 0,035 - 0,60 0,40 275 430 a 580 410 a 560 13 14 15 16 17 21

S355JR 0,27 0,60 1,70 0,045 0,045 0,014 0,60 0,45 355 510 a 680 470 a 630 14 15 16 17 18 22

S355J0 0,23 0,60 1,70 0,040 0,040 0,014 0,60 0,45 355 510 a 680 470 a 630 - - - - - -

S355J2 0,23 0,60 1,70 0,035 0,035 - 0,60 0,45 355 510 a 680 470 a 630 - - - - - -

S355K2 0,23 0,60 1,70 0,035 0,035 - 0,60 0,45 355 510 a 680 470 a 630 12 13 14 15 16 20



ÁREAS DE APLICAÇÃO

Classe
Aço

Características Químicas Características Mecânicas

Espessuras nominais
% por massa

Rel  (MPa)
máx.

Rm (MPa)
máx.

L0 = 80mm L0 = 5,65 
√S0

Espessura (mm) Espessura (mm)

C 
% 
máx.

Mn 
% 
máx.

P 
% 
máx.

S 
% 
máx.

1 ≤ 2 2 ≤ 11 1 < 1,5 1,5 < 2 2 < 3 3 ≤ 11

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

INDÚSTRIA CONSTRUÇÃO ENERGIA ENGENHARIA
E ARQUITETURA

CONDIÇÕES DE FORNECIMENTO

ACONDICIONAMENTO

O material é disponibilizado em bandas/bobines, cintados com bandas 

de aço e, no caso da chapa em formatos, em balotes envolvidos em pe-

licula protetora. Para facilitar o manuseamento de balotes (carga/des-

carga), estes são suportados por barrotes de madeira.

ETIQUETAGEM

Cada banda/bobine/balote é fornecido com uma etiqueta, garantindo a 

correta identificação do produto e sua rastreabilidade.

CERTIFICADO

Cada encomenda será acompanhada do respetivo certificado de inspe-

ção, segundo a EN 10204, de acordo com a norma de produto aplicável.

OPÇÕES DE FORNECIMENTO

TOLERÂNCIAS ESPECIAIS

ESPESSURA, COMPRIMENTO E LARGURA:

Este produto é fornecido com tolerâncias de espessura, largura e compri-

mento (no caso da chapa em formatos), em conformidade com a norma 

aplicável. Tolerâncias especiais poderão estar disponíveis mediante pedido/ 

sob consulta. Possibilidade de aparamento de bordos.

CLASSES DE AÇO:

Poder-se-á avaliar, a pedido/sob consulta, a possibilidade de fornecer 

outras classes de aço que não tenham sido mencionadas acima.

EMBALAMENTO E ACONDICIONAMENTO

As bandas/bobines/balotes poderão ser configurados de acordo com 

indicações específicas do cliente, definidas no ato da consulta/ enco-

menda. Possibilidade de serem utilizadas embalagens com proteção 

anticorrosiva – VCI.

REVESTIMENTOS E TRATAMENTOS DE SUPERFÍCIE

Os produtos são fornecidos de acordo com a norma aplicável, 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 específicos, não 

previstos na norma aplicável (anisotropia, nevoeiro salino, metalografia, 

alongamento à espessura, entre outros).



BANDAS / FORMATOS
AÇOS PARA APARELHOS
SOB PRESSÃO
EN 10028-2

Os equipamentos sob pressão são peças determinantes em mui-

tas indústrias, desde a petroquímica até à produção de energia.

Em todos os casos, o design e a construção destes equipamentos 

deve estar de acordo com a regulamentação da PED (Diretiva dos 

Equipamentos sob Pressão), que orienta a sua aplicabilidade e 

especificidades.

Estes aços são desenhados para a construção de aparelhos sob 

pressão em temperaturas elevadas, e apresentam como prin-

cipais caraterísticas a versatilidade do seu desempenho, a boa 

soldabilidade e uma elevada resistência.

Produzidos segundo a norma EN-10028-2, os aços para aparelhos 

sob pressão são utilizados no fabrico de recipientes sob pressão, 

peças de caldeiras a vapor, tubagens de pressão e compressores, 

entre outros.

Rua 13 de Julho, nº 295

3720-011 Carregosa

Oliveira de Azeméis

PORTUGAL
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CARACTERÍSTICAS DIMENSIONAIS

Largura
Nominal (mm)

Tolerâncias bordos brutos (mm) Tolerâncias bordos aparados (mm)

inferiores superiores inferiores superiores

< 1200 0 + 20 0 + 3

> 1200 < 1500 0 + 20 0 + 5

> 1500 0 + 25 0 + 6

Tolerâncias de largura das chapas



CARACTERÍSTICAS DIMENSIONAIS

Espessura
Nominal (mm)

Tolerâncias para uma largura nominal (mm)

< 1200 > 1200 < 1500 > 1500 < 1800 > 1800

< 2,00 + 0,17 + 0,19 + 0,21 -

> 2,00 < 2,50 + 0,18 + 0,21 + 0,23 + 0,25

> 2,50 < 3,00 + 0,20 + 0,22 + 0,24 + 0,26

> 3,00 < 4,00 + 0,22 + 0,24 + 0,26 + 0,27

> 4,00 < 5,00 + 0,24 + 0,26 + 0,28 + 0,29

> 5,00 < 6,00 + 0,26 + 0,28 + 0,29 + 0,31

> 6,00 < 8,00 + 0,29 + 0,30 + 0,31 + 0,35

> 8,00 < 10,00 + 0,32 + 0,33 + 0,34 + 0,40

> 10,00 < 12,50 + 0,35 + 0,36 + 0,37 + 0,43

Tolerâncias na espessura

Comprimento (mm) Tolerâncias normais (mm)

inferiores superiores

< 2000 0 +10

> 2000 < 8000 0 0,5% do comprimento

> 8000 0 +40

Tolerâncias de comprimento

Espessura nominal
(mm)

Largura nominal
(mm)

Tolerância de planeza
(mm)

Tolerâncias especiais
(mm)

< 2,00 < 1200 18 9

> 1200 < 1500 20 10

> 1500 25 13

> 2,00 < 25 < 1200 15 8

> 1200 < 1500 18 9

> 1500 23 12

Tolerâncias de planeza das chapas de aço macio



TABELA DIMENSIONAL

Espessura
(mm)

Largura (mm)

1000 1250 1500 2000

Chapas
(kg)

Unidades 
p/ Balote

Balote
(kg)

Chapas
(kg)

Unidades 
p/ Balote

Balote
(kg)

Chapas
(kg)

Unidades 
p/ Balote

Balote
(kg)

Chapas
(kg)

Unidades 
p/ Balote

Balote
(kg)

1,5 23,55 110 2591 36,8 70 2576 52,99 50 2649

2 31,4 80 2512 49,06 50 2453 70,65 35 2473

2,3 36,11 70 2528 56,42 40 2257 81,25 30 2437

2,5 39,25 64 2512 61,33 40 2453 88,31 30 2649

3 47,1 55 2591 73,59 34 2502 105,98 25 2649 188,4 13 2449

4 62,8 40 2512 98,13 26 2551 141,3 18 2543 251,2 10 2512

5 78,5 32 2512 122,66 21 2576 176,63 14 2473 314 8 2512

6 94,2 27 2543 147,19 17 2502 211,95 12 2543 376,8 7 2638

8 125,6 20 2512 196,25 13 2551 282,6 10 2826 502,4 5 2512

10 157 16 2512 245,31 10 2453 353,25 8 2826 628 4 2512

12 188,4 14 2638 294,38 9 2649 423,9 6 2543 753,6 3 2261

Comp. ref.
(mm) 2000 2500 3000 4000

CLASSES DO AÇO

Classe
Aço

Características Químicas
Espessuras nominais < 40mm
% por massa

C 
% 
máx.

Si 
% 
máx.

Mn 
%

P 
% 
máx.

S 
% 
máx.

Al total

%
mín.

N 
% 
máx.

Cr 
% 
máx.

Cu 
% 
máx.

Mo 
% 
máx.

Nb 
% 
máx.

Ni 
% 
máx.

Ti 
% 
máx.

V 
% 
máx.

Cr+Cu+Mo+Ni 
% 
máx.

CEV 
% 
máx.

P235GH ≤ 0,16 0,35 0,60 a) -1,20 0,025 0,015 0,020 0,012 b) 0,30 0,30 0,08 0,020 0,30 0,30 0,02 0,70 0,48

P265GH ≤ 0,20 0,40 0,80 a) -1,40 0,025 0,015 0,020 0,012 b) 0,30 0,30 0,08 0,020 0,30 0,30 0,02 0,70 0,55

P295GH 0,08-0,20 0,40 0,60 a) -1,22 0,025 0,015 0,020 0,012 b) 0,30 0,30 0,08 0,020 0,30 0,30 0,02 0,70 0,52

P355GH 0,10-0,22 0,60 0,60 a) -1,23 0,025 0,015 0,020 0,012 b) 0,30 0,30 0,08 0,020 0,30 0,30 0,02 0,70 0,54

Classe
Aço

Características Mecânicas

ReH (mín.) (MPa)
Espessura

(mm)

Rm (MPa) A % (mín)

< 16

P235GH 235 360-480 24

P265GH 265 410-530 22

P295GH 295 460-580 21

P355GH 355 510-650 20

a) Para espessuras de produto < 6 mm, um teor mínimo de manganês de 0,20% abaixo do especificado é permitido.
b) A proporção N/Al ≥ 2 é aplicável.



ÁREAS DE APLICAÇÃO

INDÚSTRIA ENGENHARIA
E ARQUITETURA

ENERGIA

CONDIÇÕES DE FORNECIMENTO

ACONDICIONAMENTO

O material é disponibilizado em bandas/bobines, cintados com bandas 

de aço e, no caso da chapa em formatos, em balotes envolvidos em pe-

licula protetora. Para facilitar o manuseamento de balotes (carga/des-

carga), estes são suportados por barrotes de madeira.

ETIQUETAGEM

Cada banda/bobine/balote é fornecido com uma etiqueta, garantindo a 

correta identificação do produto e sua rastreabilidade.

CERTIFICADO

Cada encomenda será acompanhada do respetivo certificado de inspe-

ção, segundo a EN 10204, de acordo com a norma de produto aplicável.

OPÇÕES DE FORNECIMENTO

TOLERÂNCIAS ESPECIAIS

ESPESSURA, COMPRIMENTO E LARGURA:

Este produto é fornecido com tolerâncias de espessura, largura e compri-

mento (no caso da chapa em formatos), em conformidade com a norma 

aplicável. Tolerâncias especiais poderão estar disponíveis mediante pedido/ 

sob consulta. Possibilidade de aparamento de bordos.

CLASSES DE AÇO:

Poder-se-á avaliar, a pedido/sob consulta, a possibilidade de fornecer 

outras classes de aço que não tenham sido mencionadas acima.

EMBALAMENTO E ACONDICIONAMENTO

As bandas/bobines/balotes poderão ser configurados de acordo com 

indicações específicas do cliente, definidas no ato da consulta/ enco-

menda. Possibilidade de serem utilizadas embalagens com proteção 

anticorrosiva – VCI.

REVESTIMENTOS E TRATAMENTOS DE SUPERFÍCIE

Os produtos são fornecidos de acordo com a norma aplicável, 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 específicos, não 

previstos na norma aplicável (anisotropia, nevoeiro salino, metalografia, 

alongamento à espessura, entre outros).



BANDAS / FORMATOS
AÇO DE ALTO LIMITE ELÁSTICO
EN 10149-2

Os aços de alto limite elástico são aços microligados (Nb, Ti, V) 

com baixo teor de carbono que apresentam uma maior resistência 

mecânica do que os aços convencionais.

Estes aços estão particularmente indicados para situações em 

que o rácio resistência vs peso seja determinante, nomeadamente 

no desenvolvimento e construção de estruturas de carga, gruas, 

plataformas aéreas, funções telescópicas ou reboques de veículos 

pesados (aumento da carga útil).

Esta solução permite ainda uma redução significativa da espes-

sura dos materiais sem perda das suas caraterísticas essenciais, 

como por exemplo, a resistência à abrasão.
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CARACTERÍSTICAS DIMENSIONAIS

Largura
Nominal (mm)

Tolerâncias bordos brutos (mm) Tolerâncias bordos aparados (mm)

inferiores superiores inferiores superiores

< 1200 0 + 20 0 + 3

> 1200 < 1500 0 + 20 0 + 5

> 1500 0 + 25 0 + 6

Tolerâncias de largura das chapas



CARACTERÍSTICAS DIMENSIONAIS

Espessura
Nominal (mm)

Tolerâncias para uma largura nominal (mm)

< 1200 > 1200 < 1500 > 1500 < 1800 > 1800

< 2,0 + 0,17 + 0,19 + 0,21 -

> 2,00 < 2,50 + 0,18 + 0,21 + 0,23 + 0,25

> 2,50 < 3,00 + 0,20 + 0,22 + 0,24 + 0,26

> 3,00 < 4,00 + 0,22 + 0,24 + 0,26 + 0,27

> 4,00 < 5,00 + 0,24 + 0,26 + 0,28 + 0,29

> 5,00 < 6,00 + 0,26 + 0,28 + 0,29 + 0,31

> 6,00 < 8,00 + 0,29 + 0,30 + 0,31 + 0,35

> 8,00 < 10,00 + 0,32 + 0,33 + 0,34 + 0,40

> 10,00 < 12,50 + 0,35 + 0,36 + 0,37 + 0,43

Tolerâncias na espessura

Comprimento (mm) Tolerâncias normais (mm)

inferiores superiores

< 2000 0 +10

> 2000 < 8000 0 0,5% do comprimento

> 8000 0 +40

Tolerâncias de comprimento

Espessura nominal
(mm)

Largura nominal
(mm)

Tolerância de planeza
(mm)

Tolerâncias especiais
(mm)

< 2,00 < 1200 18 9

> 1200 < 1500 20 10

> 1500 25 13

> 2,00 < 25 < 1200 15 8

> 1200 < 1500 18 9

> 1500 23 12

Tolerâncias de planeza das chapas de aço macio



TABELA DIMENSIONAL

Espessura
(mm)

Largura (mm)

1000 1250 1500 2000

Chapas
(kg)

Unidades 
p/ Balote

Balote
(kg)

Chapas
(kg)

Unidades 
p/ Balote

Balote
(kg)

Chapas
(kg)

Unidades 
p/ Balote

Balote
(kg)

Chapas
(kg)

Unidades 
p/ Balote

Balote
(kg)

1,5 23,55 110 2591 36,8 70 2576 52,99 50 2649

2 31,4 80 2512 49,06 50 2453 70,65 35 2473

2,3 36,11 70 2528 56,42 40 2257 81,25 30 2437

2,5 39,25 64 2512 61,33 40 2453 88,31 30 2649

3 47,1 55 2591 73,59 34 2502 105,98 25 2649 188,4 13 2449

4 62,8 40 2512 98,13 26 2551 141,3 18 2543 251,2 10 2512

5 78,5 32 2512 122,66 21 2576 176,63 14 2473 314 8 2512

6 94,2 27 2543 147,19 17 2502 211,95 12 2543 376,8 7 2638

8 125,6 20 2512 196,25 13 2551 282,6 10 2826 502,4 5 2512

10 157 16 2512 245,31 10 2453 353,25 8 2826 628 4 2512

12 188,4 14 2638 294,38 9 2649 423,9 6 2543 753,6 3 2261

Comp. ref.
(mm) 2000 2500 3000 4000

CLASSES DO AÇO

Classe
Aço

Características Químicas
Espessuras nominais   
% por massa

Características Mecânicas

ReH mín.
(Mpa)
(mm)

Rm

(Mpa)
(mm)

L0 = 80mm
Espessura
(mm)

L0 = 5,65 √S0

Espessura
(mm)

C 
% 
máx.

Mn 
% 
máx.

Si 
% 
máx.

P 
% 
máx.

S 
% 
máx.

Al total 
% 
máx.

Nb  a) 
% 
máx.

V  a) 
% 
máx.

Ti  a) 
% 
máx.

Mo 
% 
máx.

B 
% 
máx.

< 3 > 3

S315MC 0,12 1,30 0,50 0,025 0,020 0,015 0,09 0,20 0,15 - - 315 390-510 20 24

S355MC 0,12 1,50 0,50 0,025 0,020 0,015 0,09 0,20 0,15 - - 355 430-550 19 23

S420MC 0,12 1,60 0,50 0,025 0,015 0,015 0,09 0,20 0,15 - - 420 480-620 16 19

S460MC 0,12 1,60 0,50 0,025 0,015 0,015 0,09 0,20 0,15 - - 460 520-670 14 17

S500MC 0,12 1,70 0,50 0,025 0,015 0,015 0,09 0,20 0,15 - - 500 550-700 12 14

S550MC 0,12 1,80 0,50 0,025 0,015 0,015 0,09 0,20 0,15 - - 550 600-760 12 14

S600MC 0,12 1,90 0,50 0,025 0,015 0,015 0,09 0,20 0,22 0,50 0,005 600 650-820 11 13

S650MC 0,12 2,00 0,60 0,025 0,015 0,015 0,09 0,20 0,22 0,50 0,005 650 700-880 10 12

S700MC 0,12 2,10 0,60 0,025 0,015 0,015 0,09 0,20 0,22 0,50 0,005 700 750-950 10 12

a) A soma de Nb, V e Ti não pode ser maior que 0,22%



CONDIÇÕES DE FORNECIMENTO

ACONDICIONAMENTO

O material é disponibilizado em bandas/bobines, cintados com bandas 

de aço e, no caso da chapa em formatos, em balotes envolvidos em pe-

licula protetora. Para facilitar o manuseamento de balotes (carga/des-

carga), estes são suportados por barrotes de madeira.

ETIQUETAGEM

Cada banda/bobine/balote é fornecido com uma etiqueta, garantindo a 

correta identificação do produto e sua rastreabilidade.

CERTIFICADO

Cada encomenda será acompanhada do respetivo certificado de inspe-

ção, segundo a EN 10204, de acordo com a norma de produto aplicável.

ÁREAS DE APLICAÇÃO

OPÇÕES DE FORNECIMENTO

TOLERÂNCIAS ESPECIAIS

ESPESSURA, COMPRIMENTO E LARGURA:

Este produto é fornecido com tolerâncias de espessura, largura e compri-

mento (no caso da chapa em formatos), em conformidade com a norma 

aplicável. Tolerâncias especiais poderão estar disponíveis mediante pedido/ 

sob consulta. Possibilidade de aparamento de bordos.

CLASSES DE AÇO:

Poder-se-á avaliar, a pedido/sob consulta, a possibilidade de fornecer 

outras classes de aço que não tenham sido mencionadas acima.

EMBALAMENTO E ACONDICIONAMENTO

As bandas/bobines/balotes poderão ser configurados de acordo com 

indicações específicas do cliente, definidas no ato da consulta/ enco-

menda. Possibilidade de serem utilizadas embalagens com proteção 

anticorrosiva – VCI.

REVESTIMENTOS E TRATAMENTOS DE SUPERFÍCIE

Os produtos são fornecidos de acordo com a norma aplicável, 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 específicos, não 

previstos na norma aplicável (anisotropia, nevoeiro salino, metalografia, 

alongamento à espessura, entre outros).

INDÚSTRIA CONSTRUÇÃO ENGENHARIA
E ARQUITETURA



BANDAS / FORMATOS
PRÉ-LACADA
EN 10169

A FERPINTA produz e comercializa chapas de aço pré-lacadas, 

em conformidade com a norma EN 10169.

Os produtos com revestimento orgânico (pré-lacado) são sub-

metidos a um processo de pintura contínuo, que tem como subs-

trato um revestimento galvanizado a quente, que garante maior 

resistência à corrosão.

Esta solução oferece maior versatilidade aplicada a cada projeto, 

sendo fundamentalmente adequada ao setor da construção, e em 

particular, à execução de coberturas, revestimentos, tetos, em 

eletrodomésticos, mobiliário e radiadores, entre outros.

Rua 13 de Julho, nº 295

3720-011 Carregosa

Oliveira de Azeméis

PORTUGAL

P +351.256 411 400

M +351.965 964 400

FERPINTA.PT

CARACTERÍSTICAS DIMENSIONAIS

Espessura
Nominal (mm)

Tolerâncias normais (mm) Tolerâncias apertadas (S) (mm)

inferiores superiores inferiores superiores

< 600 < 1200 0 + 5 0 + 2

> 1200 < 1500 0 + 6 0 + 2

> 1500 0 + 7 0 + 3

Tolerâncias de largura dos formatos e bandas largas



CARACTERÍSTICAS DIMENSIONAIS

Espessura
Nominal (mm)

Tolerâncias para uma largura nominal (mm) Tolerâncias apertadas (S) para uma largura nominal (mm)

< 1200 > 1200 < 1500 > 1500 < 1200 > 1200 < 1500 > 1500

< 0,40 + 0,05 + 0,06 - + 0,03 + 0,04 -

> 0,40 < 0,60 + 0,06 + 0,07 + 0,08 + 0,04 + 0,05 + 0,06

> 0,60 < 0,80 + 0,07 + 0,08 + 0,09 + 0,05 + 0,06 + 0,06

> 0,80 < 1,00 + 0,08 + 0,09 + 0,10 + 0,06 + 0,07 + 0,07

> 1,00 < 01,20 + 0,09 + 0,10 + 0,11 + 0,07 + 0,08 + 0,08

> 1,20 < 1,60 + 0,11 + 0,12 + 0,12 + 0,08 + 0,09 + 0,09

> 1,60 < 2,00 + 0,13 + 0,14 + 0,14 + 0,09 + 0,10 + 0,10

> 2,00 < 2,50 + 0,15 + 0,16 + 0,16 + 0,11 + 0,12 + 0,12

> 2,50 < 3,00 + 0,17 + 0,18 + 0,18 + 0,12 + 0,13 + 0,13

Tolerâncias na espessura

Comprimento (mm) Tolerâncias normais (mm) Tolerâncias apertadas (S) (mm)

inferiores superiores inferiores superiores

< 2000 0 6 0 3

> 2000 0 0,3% do comprimento 0 0,15% do comprimento

Tolerâncias de comprimento

Classe
de tolerância

Largura nominal (mm) Espessura nominal (mm)

< 0,7 > 0,7 < 1,2 > 1,2

Normal > 600 < 1200 12 10 8

> 1200 < 1500 15 12 10

> 1500 19 17 15

Apertada (FS) > 600 < 1200 5 4 3

> 1200 < 1500 6 5 4

> 1500 8 7 6

Tolerâncias de planeza das chapas de aço macio



TABELA DIMENSIONAL

Espessura
(mm)

Largura (mm)

1000 1250

Chapas
(kg)

Unidades
p/ Balote

Balote
(kg)

Chapas
(kg)

Unidades
p/ Balote

Balote
(kg)

0,4 6,28 400 2512 9,81 0

0,5 7,85 320 2512 12,27 205 2514

0,6 9,42 270 2543 14,72 170 2502

0,8 12,56 200 2512 19,63 130 2551

Comp. ref.
(mm) 2000 2500

CLASSES DO AÇO

Classe
Aço

Acabamento Características Químicas Características Mecânicas

Espessuras nominais
% por massa

Re

(MPa)
Rm

(MPa)
A80 
min.
%

C 
% 
máx.

Si 
% 
máx.

Mn 
% 
máx.

P 
% 
máx.

S 
% 
máx.

Ti  
% 
máx. a)

Altotal 
% 
mín.

Nb 
% 
máx.

DX51D +Z;+ZF;+ZA;+ZM;+AZ;+AS 0,18 0,50 1,20 0,12 0,045 0,30 - - - 270-500 22

DX52D +Z;+ZF;+ZA;+ZM;+AZ;+AS 0,12 0,50 0,60 0,10 0,045 0,30 - - 140-300 270-420 26

DX53D +Z;+ZF;+ZA;+ZM;+AZ;+AS 0,12 0,50 0,60 0,10 0,045 0,30 - - 140-260 270-380 30

Rp 0,2 
min.

Rm 
min.

A80 
min.

S220GD +Z;+ZF;+ZA;+ZM;+AZ 0,20 0,60 1,70 0,10 0,045 - - - 220 300 20

S250GD +Z;+ZF;+ZA;+ZM;+AZ;+AS 0,20 0,60 1,70 0,10 0,045 - - - 250 330 19

S280GD +Z;+ZF;+ZA;+ZM;+AZ;+AS 0,20 0,60 1,70 0,10 0,045 - - - 280 360 18

S320GD +Z;+ZF;+ZA;+ZM;+AZ;+AS 0,20 0,60 1,70 0,10 0,045 - - - 320 390 17

S350GD +Z;+ZF;+ZA;+ZM;+AZ;+AS 0,20 0,60 1,70 0,10 0,045 - - - 350 420 16

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



ÁREAS DE APLICAÇÃO

INDÚSTRIA CONSTRUÇÃO

CONDIÇÕES DE FORNECIMENTO

ACONDICIONAMENTO

O material é disponibilizado em bandas/bobines, cintados com bandas 

de aço e, no caso da chapa em formatos, em balotes envolvidos em pe-

licula protetora. Para facilitar o manuseamento de balotes (carga/des-

carga), estes são suportados por barrotes de madeira.

ETIQUETAGEM

Cada banda/bobine/balote é fornecido com uma etiqueta, garantindo a 

correta identificação do produto e sua rastreabilidade.

CERTIFICADO

Cada encomenda será acompanhada do respetivo certificado de inspe-

ção, segundo a EN 10204, de acordo com a norma de produto aplicável.

OPÇÕES DE FORNECIMENTO

TOLERÂNCIAS ESPECIAIS

ESPESSURA, COMPRIMENTO E LARGURA:

Este produto é fornecido com tolerâncias de espessura, largura e compri-

mento (no caso da chapa em formatos), em conformidade com a norma 

aplicável. Tolerâncias especiais poderão estar disponíveis mediante pedido/ 

sob consulta. Possibilidade de aparamento de bordos.

CLASSES DE AÇO:

Poder-se-á avaliar, a pedido/sob consulta, a possibilidade de fornecer 

outras classes de aço que não tenham sido mencionadas acima.

EMBALAMENTO E ACONDICIONAMENTO

As bandas/bobines/balotes poderão ser configurados de acordo com 

indicações específicas do cliente, definidas no ato da consulta/ enco-

menda. Possibilidade de serem utilizadas embalagens com proteção 

anticorrosiva – VCI.

REVESTIMENTOS E TRATAMENTOS DE SUPERFÍCIE

Os produtos são fornecidos de acordo com a norma aplicável, 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 específicos, não 

previstos na norma aplicável (anisotropia, nevoeiro salino, metalografia, 

alongamento à espessura, entre outros).



BANDAS / FORMATOS
LAMINADA A QUENTE COM RELEVO
(PRETA)
EN 10363

Este produto apresenta propriedades antiderrapantes e é particu-

larmente utilizado na construção de pavimentos que necessitem 

de maior atrito, nomeadamente em passadiços, plataformas, 

escadas e rampas de acesso.

Estas características são ainda evidenciadas pelo relevo físico 

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 água ou óleo.

A sua superfície oferece excelente resistência ao desgaste por 

abrasão e ao impacto, em situações extremas, como por exemplo, 

quando sujeita à passagem constante de veículos. É também 

bastante requerido por designers para uso decorativo.

Rua 13 de Julho, nº 295
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CARACTERÍSTICAS DIMENSIONAIS

TABELA DIMENSIONAL

Espessura
Nominal (mm)

Limite
Desvios (mm)

Variações
de Espessuras
Permitidas (mm)

3 + 0,8 0,8

4 - 0,4 0,8

5 + 1,1 0,9

6 - 0,4 0,9

Tolerâncias na espessura

Comprimento
(mm)

Limite Superior
Permitido
(mm)

< 4000 20

> 4000 < 6000 30

> 6000 < 8000 40

> 8000 < 10000 50

> 10000 < 15000 75

Tolerâncias de comprimento

Comprimento
(mm)

Limite Superior
Permitido
(mm)

S 1000 2000

3 9 14

4 9 14

5 8 12

Tolerâncias de planeza

Espessura
(mm)

Largura (mm)

1000 1250 1500

Chapas
(kg)

Unidades 
p/ Balote

Balote
(kg)

Chapas
(kg)

Unidades 
p/ Balote

Balote
(kg)

Chapas
(kg)

Unidades 
p/ Balote

Balote
(kg)

3,0 / 5,0 53 52 2756 84,5 32 2704 124,3 22 2735

4,0 / 6,0 67,3 42 2827 104,3 26 2712 151 18 2718

5,0 / 7,0 86,2 32 2758 129,5 22 2849 203 14 2842

Comp. ref.
(mm) 2000 2500 3000

CLASSES DO AÇO

Classe
Aço

Características Químicas Características Mecânicas

Espessuras nominais < 16mm   
% por massa

ReH mín.
Espessura
(mm)

Rm

Espessura
(mm)

L0 = 80mm
Espessura
(mm)

L0 = 5,65
Espessura
(mm)

C 
% 
máx.

Si 
% 
máx.

Mn 
% 
máx.

P 
% 
máx.

S 
% 
máx.

N 
% 
máx.

Cu 
% 
máx.

CEV 
% 
máx.

≤ 16 < 3 ≥ 3 
≤ 100

≤ 1 > 1  
≤ 1,5

> 1,5 
≤ 2

> 2 
≤ 2,5

> 2,5 
≤ 3

> 3 
≤ 40

S235JR 0,19 - 1,50 0,045 0,045 0,014 0,60 0,35 235 360 a 510 360 a 510 17 18 19 20 21 26

S275JR 0,24 - 1,60 0,045 0,045 0,014 0,60 0,40 275 430 a 580 410 a 560 15 16 17 18 19 23

Classe
Aço

Características Químicas Características Mecânicas

Espessuras nominais
% por massa

Rel  (MPa)
máx.

Rm (MPa)
máx.

L0 = 80mm L0 = 5,65 
√S0

Espessura (mm) Espessura (mm)

C 
% 
máx.

Mn 
% 
máx.

P 
% 
máx.

S 
% 
máx.

1 ≤ 2 2 ≤ 11 1 < 1,5 1,5 < 2 2 < 3 3 ≤ 11

DD11 0,12 0,60 0,045 0,045 170-360 170-340 440 22 23 24 28



ÁREAS DE APLICAÇÃO

INDÚSTRIA CONSTRUÇÃO

CONDIÇÕES DE FORNECIMENTO

ACONDICIONAMENTO

O material é disponibilizado em bandas/bobines, cintados com bandas 

de aço e, no caso da chapa em formatos, em balotes envolvidos em pe-

licula protetora. Para facilitar o manuseamento de balotes (carga/des-

carga), estes são suportados por barrotes de madeira.

ETIQUETAGEM

Cada banda/bobine/balote é fornecido com uma etiqueta, garantindo a 

correta identificação do produto e sua rastreabilidade.

CERTIFICADO

Cada encomenda será acompanhada do respetivo certificado de inspe-

ção, segundo a EN 10204, de acordo com a norma de produto aplicável.

OPÇÕES DE FORNECIMENTO

TOLERÂNCIAS ESPECIAIS

ESPESSURA, COMPRIMENTO E LARGURA:

Este produto é fornecido com tolerâncias de espessura, largura e compri-

mento (no caso da chapa em formatos), em conformidade com a norma 

aplicável. Tolerâncias especiais poderão estar disponíveis mediante pedido/ 

sob consulta. Possibilidade de aparamento de bordos.

CLASSES DE AÇO:

Poder-se-á avaliar, a pedido/sob consulta, a possibilidade de fornecer 

outras classes de aço que não tenham sido mencionadas acima.

EMBALAMENTO E ACONDICIONAMENTO

As bandas/bobines/balotes poderão ser configurados de acordo com 

indicações específicas do cliente, definidas no ato da consulta/ enco-

menda. Possibilidade de serem utilizadas embalagens com proteção 

anticorrosiva – VCI.

REVESTIMENTOS E TRATAMENTOS DE SUPERFÍCIE

Os produtos são fornecidos de acordo com a norma aplicável, 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 específicos, não 

previstos na norma aplicável (anisotropia, nevoeiro salino, metalografia, 

alongamento à espessura, entre outros).





BANDAS / FORMATOS
ELETROGALVANIZADA
EN 10152

As chapas de aço eletrogalvanizadas consistem em aços revesti-

dos com zinco através de um processo de eletrodeposição.

Este tipo de produtos combina a resistência à corrosão com a 

possibilidade de acabamentos superficiais específicos, bem como 

com possibilidade da obtenção de espessuras de revestimentos 

mais precisas e de menor rugosidade.

A chapa eletrogalvanizada apresenta excelentes condições para 

posteriores processos de estampagem e soldadura, sendo espe-

cialmente utilizadas pelo setor automóvel, serralharia, mobiliário 

ou eletrodomésticos.

Rua 13 de Julho, nº 295
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CARACTERÍSTICAS DIMENSIONAIS

Espessura
Nominal (mm)

Tolerâncias normais (mm) Tolerâncias apertadas (S) (mm)

inferiores superiores inferiores superiores

< 1200 0 + 4 0 + 2

> 1200 < 1500 0 + 5 0 + 2

> 1500 0 + 6 0 + 3

Tolerâncias de largura dos formatos e bandas largas



CARACTERÍSTICAS DIMENSIONAIS

Espessura
Nominal (mm)

Tolerâncias para uma largura nominal (mm) Tolerâncias apertadas (S) para uma largura nominal (mm)

< 1200 > 1200 < 1500 > 1500 < 1200 > 1200 < 1500 > 1500

> 0,35 < 0,40 + 0,04 + 0,05 - + 0,025 + 0,035 -

> 0,40 < 0,60 + 0,05 + 0,06 + 0,07 + 0,035 + 0,045 + 0,05

> 0,60 < 0,80 + 0,06 + 0,07 + 0,08 + 0,040 + 0,050 + 0,05

> 0,80 < 1,00 + 0,07 + 0,08 + 0,09 + 0,045 + 0,060 + 0,06

> 1,00 < 01,20 + 0,08 + 0,09 + 0,10 + 0,055 + 0,070 + 0,07

> 1,20 < 1,60 + 0,10 + 0,11 + 0,11 + 0,070 + 0,080 + 0,08

> 1,60 < 2,00 + 0,12 + 0,13 + 0,13 + 0,080 + 0,090 + 0,09

> 2,00 < 2,50 + 0,14 + 0,15 + 0,15 + 0,100 + 0,110 + 0,11

> 2,50 < 3,00 + 0,16 + 0,17 + 0,17 + 0,110 + 0,120 + 0,12

Tolerâncias na espessura

Comprimento (mm) Tolerâncias normais (mm) Tolerâncias apertadas (S) (mm)

inferiores superiores inferiores superiores

< 2000 0 6 0 3

> 2000 0 0,3% do comprimento 0 0,15% do comprimento

Tolerâncias de comprimento

Classe
de tolerância

Largura nominal (mm) Espessura nominal (mm)

< 0,7 > 0,7 < 1,2 > 1,2

Normal > 600 < 1200 12 10 8

> 1200 < 1500 15 12 10

> 1500 19 17 15

Apertada (FS) > 600 < 1200 5 4 3

> 1200 < 1500 6 5 4

> 1500 8 7 6

Tolerâncias de planeza das chapas de aço macio



TABELA DIMENSIONAL

Espessura
(mm)

Largura (mm)

1000 1250 1500

Chapas
(kg)

Unidades
p/ Balote

Balote
(kg)

Chapas
(kg)

Unidades
p/ Balote

Balote
(kg)

Chapas
(kg)

Unidades
p/ Balote

Balote
(kg)

0,5 7,85 320 2512 12,27 205 2514 17,66 140 2473

0,6 9,42 270 2543 14,72 180 2649 21,2 120 2543

0,8 12,56 200 2512 19,63 130 2551 28,26 90 2543

1 15,7 165 2591 24,53 105 2576 35,33 75 2649

1,25 19,63 125 2453 30,66 85 2606 44,16 60 2649

1,5 23,55 110 2591 36,8 70 2576 52,99 50 2649

2 31,4 80 2512 49,06 50 2453 70,65 35 2473

2,5 39,25 60 2355 61,33 41 2514 88,31 30 2649

3 47,1 55 2591 73,59 34 2502 105,98 25 2649

Comp. ref.
(mm) 2000 2500 3000

Classe
Aço

Tipo
Revestim.

Características Químicas Características Mecânicas

Espessuras nominais
% por massa

Re    (MPa) a)

máx.
Rm    (MPa) A80  

c)

%
r90  

d) e)

mín.
n90  

d)

mín.

C 
% 
máx.

Mn 
% 
máx.

P 
% 
máx.

S 
% 
máx.

DC01 + ZE 0,12 0,60 0,045 0,045 -/280  b) 270-410 28 - -

DC03 + ZE 0,10 0,45 0,035 0,035 -/240  b) 270-370 34 1,3 -

a) Os valores do limite de elasticidade são o limite convencional de proporcionalidade a 0,2% para os produtos que não 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 máximo do limite de elasticidade é aumentado de 20 N/mm2. Para espessuras iguais ou inferiores a 0,5mm, o valor máximo 
do limite de elasticidade é aumentado de 40 MPa.

b) Por necessidades de cálculo, o limite inferor Re para classes DC01, DC03; DC04 e DC05 pode ser igual a 140 MPa.
c) Nos casos em que a espessura é inferior ou igual a 0,7mm, mas superior a 0,5mm, o valor mínimo de alongamneto após rotura é diminuído de 2 

unidades. Para as espessuras iguais ou inferiores a 0,5 mm, o valor mínimo do alongamento após rotura é diminuído de 4 unidades.
d) Os valores de r90 e de n90 só são aplicáveis a espessuras superiores ou iguais a 0,5mm.
e) Nos casos em que a espessura é superior a 2mm,  o valor r90 é diminuído de 0,2.

CLASSES DO AÇO



INDÚSTRIA ENGENHARIA
E ARQUITETURA

ÁREAS DE APLICAÇÃO

CONDIÇÕES DE FORNECIMENTO

ACONDICIONAMENTO

O material é disponibilizado em bandas/bobines, cintados com bandas 

de aço e, no caso da chapa em formatos, em balotes envolvidos em pe-

licula protetora. Para facilitar o manuseamento de balotes (carga/des-

carga), estes são suportados por barrotes de madeira.

ETIQUETAGEM

Cada banda/bobine/balote é fornecido com uma etiqueta, garantindo a 

correta identificação do produto e sua rastreabilidade.

CERTIFICADO

Cada encomenda será acompanhada do respetivo certificado de inspe-

ção, segundo a EN 10204, de acordo com a norma de produto aplicável.

OPÇÕES DE FORNECIMENTO

TOLERÂNCIAS ESPECIAIS

ESPESSURA, COMPRIMENTO E LARGURA:

Este produto é fornecido com tolerâncias de espessura, largura e compri-

mento (no caso da chapa em formatos), em conformidade com a norma 

aplicável. Tolerâncias especiais poderão estar disponíveis mediante pedido/ 

sob consulta. Possibilidade de aparamento de bordos.

CLASSES DE AÇO:

Poder-se-á avaliar, a pedido/sob consulta, a possibilidade de fornecer 

outras classes de aço que não tenham sido mencionadas acima.

EMBALAMENTO E ACONDICIONAMENTO

As bandas/bobines/balotes poderão ser configurados de acordo com 

indicações específicas do cliente, definidas no ato da consulta/ enco-

menda. Possibilidade de serem utilizadas embalagens com proteção 

anticorrosiva – VCI.

REVESTIMENTOS E TRATAMENTOS DE SUPERFÍCIE

Os produtos são fornecidos de acordo com a norma aplicável, 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 específicos, não 

previstos na norma aplicável (anisotropia, nevoeiro salino, metalografia, 

alongamento à espessura, entre outros).



CHAPA PERFILADA
TRAPEZOIDAL

A chapa trapezoidal é um produto metálico perfilado que pode 

apresentar-se em diferentes esquemas de proteção superficial - 

aço galvanizado (EN 10346) ou pré-lacado (EN 10169) - disponível 

em diferentes cores.

Os formatos são obtidos através de um processo de conformação 

a frio, que configura a forma final pretendida.

É um produto que se destaca pela facilidade de montagem, le-

veza e estética, sendo uma solução confiável e económica para 

o revestimento de coberturas e/ou fachadas simples ou isola-

das. É também utilizada em inúmeras aplicações na indústria e 

construção civil.
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CARACTERÍSTICAS DIMENSIONAIS

CLASSES DO AÇO

Referência Aço Massa
revestimento

Largura
(mm)

Comprimento
(mm)

Espessura
(mm)

Massa Linear
(kg/m)

Módulo de resistência
elástica (cm³)

Trapezoidal DX51D Z200 1100 + 5 2000 +15 a
8000 +15

0,40 4,91 3,56

0,50 5,89 4,50

0,60

DX51D Rev. org. colorido 1100 + 5 2000 +15 a
8000 +15

0,80

0,50

Chapa trapezoidal

Classe
Aço

Acabamento Características Químicas Características Mecânicas

Espessuras nominais
% por massa

Simbolos 
Revestimento

Re

(MPa)
Rm

(MPa)
A80 
min.
%

C 
% 
máx.

Si 
% 
máx.

Mn 
% 
máx.

P 
% 
máx.

S 
% 
máx.

Ti  
% 
máx. a)

Altotal 
% 
mín.

Nb 
% 
máx.

DX51D +Z;+ZF;+ZA;+ZM;+AZ;+AS 0,18 0,50 1,20 0,12 0,045 0,30 - - +Z;+ZF;+ZA;+ZM;+AZ;+AS - 270-500 22

DX52D +Z;+ZF;+ZA;+ZM;+AZ;+AS 0,12 0,50 0,60 0,10 0,045 0,30 - - +Z;+ZF;+ZA;+ZM;+AZ;+AS 140-300 270-420 26

Rp 0,2 
min.

Rm 
min.

A80 
min.

S250GD +Z;+ZF;+ZA;+ZM;+AZ;+AS 0,20 0,60 1,70 0,10 0,045 - - - +Z;+ZF;+ZA;+ZM;+AZ;+AS 250 330 19

S280GD +Z;+ZF;+ZA;+ZM;+AZ;+AS 0,20 0,60 1,70 0,10 0,045 - - - +Z;+ZF;+ZA;+ZM;+AZ;+AS 280 360 18

S350GD +Z;+ZF;+ZA;+ZM;+AZ;+AS 0,20 0,60 1,70 0,10 0,045 - - - +Z;+ZF;+ZA;+ZM;+AZ;+AS 350 420 16

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



CONDIÇÕES DE FORNECIMENTO

ACONDICIONAMENTO

O material é disponibilizado em balotes, cintados com bandas de aço e 

envolvidos em pelicula protetora. Para facilitar o manuseamento (carga/

descarga), todos os balotes são suportados por barrotes de madeira.

ETIQUETAGEM

Cada balote é fornecido com uma etiqueta, garantindo a correta identifi-

cação do produto e sua rastreabilidade.

CERTIFICADO

Na expedição, todas as encomendas são acompanhadas do respetivo 

certificado de inspeção, segundo a EN 10204, de acordo com a norma 

de produto aplicável.

ENGENHARIA
E ARQUITETURA

ÁREAS DE APLICAÇÃO

OPÇÕES DE FORNECIMENTO

TOLERÂNCIAS ESPECIAIS

ESPESSURA, COMPRIMENTO E LARGURA:

Este produto é fornecido com tolerâncias de espessura, largura e com-

primento, em conformidade com a norma aplicável. Tolerâncias especiais 

poderão estar disponíveis mediante pedido/ sob consulta. Possibilidade 

de aparamento de bordos.

CLASSES DE AÇO:

Poder-se-á avaliar, a pedido/sob consulta, a possibilidade de fornecer 

outras classes de aço que não tenham sido mencionadas acima.

EMBALAMENTO E ACONDICIONAMENTO

Os balotes poderão ser configurados de acordo com indicações específicas 

do cliente, definidas no ato da consulta/ encomenda. Possibilidade de 

serem utilizadas embalagens com proteção anticorrosiva – VCI.

REVESTIMENTOS E TRATAMENTOS DE SUPERFÍCIE

Os produtos são fornecidos de acordo com a norma aplicável, 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 específicos, não 

previstos na norma aplicável (anisotropia, nevoeiro salino, metalografia, 

alongamento à espessura, entre outros).

CONSTRUÇÃO





CHAPA PERFILADA
ONDULADA

A chapa ondulada é um produto metálico perfilado que pode 

apresentar-se em diferentes esquemas de proteção superficial, 

aço galvanizado (EN 10346) ou pré-lacado (EN 10169), disponível 

em diferentes cores.

Os formatos são obtidos através de um processo de conformação 

a frio, que configura a forma final pretendida.

Esta estrutura é constituída por nervuras principais, em forma 

de onda, que lhe conferem caraterísticas estéticas relevantes 

e de fácil aplicação. A chapa ondulada destinada-se preferen-

cialmente ao setor da construção, apresentando soluções para 

o desenvolvimento de todo o tipo de obras, incluindo o revesti-

mento de fachadas, construção de telhados e outros elementos 

de arquitetura mais leve.
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CARACTERÍSTICAS DIMENSIONAIS

CLASSES DO AÇO

Referência Aço Massa
revestimento

Largura
(mm)

Comprimento
(mm)

Espessura
(mm)

Massa Linear
(kg/m)

Módulo de resistência
elástica (cm³)

Ondulada DX51D Z200 915 + 5 e
1100 + 5

2000 +15 a
8000 +15

0,40 3,20 1,97

0,50 4,00 2,44

0,60 4,80 2,90

Chapa ondulada

Classe
Aço

Acabamento Características Químicas Características Mecânicas

Espessuras nominais
% por massa

Simbolos 
Revestimento

Re

(MPa)
Rm

(MPa)
A80 
min.
%

C 
% 
máx.

Si 
% 
máx.

Mn 
% 
máx.

P 
% 
máx.

S 
% 
máx.

Ti  
% 
máx. a)

Altotal 
% 
mín.

Nb 
% 
máx.

DX51D +Z;+ZF;+ZA;+ZM;+AZ;+AS 0,18 0,50 1,20 0,12 0,045 0,30 - - +Z;+ZF;+ZA;+ZM;+AZ;+AS - 270-500 22

DX52D +Z;+ZF;+ZA;+ZM;+AZ;+AS 0,12 0,50 0,60 0,10 0,045 0,30 - - +Z;+ZF;+ZA;+ZM;+AZ;+AS 140-300 270-420 26

Rp 0,2 
min.

Rm 
min.

A80 
min.

S250GD +Z;+ZF;+ZA;+ZM;+AZ;+AS 0,20 0,60 1,70 0,10 0,045 - - - +Z;+ZF;+ZA;+ZM;+AZ;+AS 250 330 19

S280GD +Z;+ZF;+ZA;+ZM;+AZ;+AS 0,20 0,60 1,70 0,10 0,045 - - - +Z;+ZF;+ZA;+ZM;+AZ;+AS 280 360 18

S350GD +Z;+ZF;+ZA;+ZM;+AZ;+AS 0,20 0,60 1,70 0,10 0,045 - - - +Z;+ZF;+ZA;+ZM;+AZ;+AS 350 420 16

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



CONDIÇÕES DE FORNECIMENTO

ACONDICIONAMENTO

O material é disponibilizado em arcos/bobines, cintados com bandas de 

aço.

ETIQUETAGEM

Cada arco/bobine é fornecido com uma etiqueta, garantindo a correta 

identificação do produto e sua rastreabilidade.

CERTIFICADO

Na expedição, todas as encomendas são acompanhadas do respetivo 

certificado de inspeção, segundo a EN 10204, de acordo com a norma 

de produto aplicável.

ENGENHARIA
E ARQUITETURA

ÁREAS DE APLICAÇÃO

OPÇÕES DE FORNECIMENTO

TOLERÂNCIAS ESPECIAIS

ESPESSURA, COMPRIMENTO E LARGURA:

Este produto é fornecido com tolerâncias de espessura, largura e com-

primento, em conformidade com a norma aplicável. Tolerâncias especiais 

poderão estar disponíveis mediante pedido/ sob consulta. Possibilidade 

de aparamento de bordos.

CLASSES DE AÇO:

Poder-se-á avaliar, a pedido/sob consulta, a possibilidade de fornecer 

outras classes de aço que não tenham sido mencionadas acima.

EMBALAMENTO E ACONDICIONAMENTO

Os balotes poderão ser configurados de acordo com indicações específicas 

do cliente, definidas no ato da consulta/ encomenda. Possibilidade de 

serem utilizadas embalagens com proteção anticorrosiva – VCI.

REVESTIMENTOS E TRATAMENTOS DE SUPERFÍCIE

Os produtos são fornecidos de acordo com a norma aplicável, 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 específicos, não 

previstos na norma aplicável (anisotropia, nevoeiro salino, metalografia, 

alongamento à espessura, entre outros).

CONSTRUÇÃO









PERFIS ABERTOS (CALHAS)
EN 10162

Os perfis abertos são produzidos através da progressiva confor-

mação a frio de bandas de aço.

As várias secções transversais obtidas podem ser sujeitas a 

operações de soldadura, punçonamento, furação, etc. Do facto, 

resultará um amplo campo de aplicações. As condições técnicas 

de fornecimento estão de acordo com a norma EN 10162.

Estes perfis representam soluções eficazes em diversas áreas 

e com diferentes finalidades, tais como: suporte de rails de es-

tradas, estufas, estruturas metálicas, parques solares, parques 

automóveis, chassis atrelados, em obras de arquitetura e solu-

ções de engenharia.
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GAMA DIMENSIONAL



CARACTERÍSTICAS DIMENSIONAIS

Dimensões exteriores

(B/H)

Ÿ

œœ

Ÿ

œœ

Ÿ

Ÿ

Tolerâncias
Limitado por dois raios

Espessura (mm) ≤ 40mm > 40mm ≤ 100mm > 100mm ≤ 200mm > 200mm ≤ 400mm > 400mm

E ≤ 1,50 ± 0,50 ± 0,50 ± 0,75 ± 1,25 Acordada

1,50 < E ≤ 3,00 ± 0,75 ± 0,75 ± 1,00 ± 1,50 ± 1,75

3,00 < E ≤ 6,00 ± 1,00 ± 1,00 ± 1,25 ± 1,75 ± 2,00

6,00 < E ≤ 8,00 - ± 1,25 ± 1,50 ± 2,00 ± 2,50

E > 8,00 Acordada Acordada Acordada Acordada Acordada

Espessura

(T)

Esquadria

Lado menor do ângulo

< 10 + 3°

> 10 < 40 + 1° 45’

> 40 < 80 + 1° 15’

> 80 < 110 + 1°

> 110 + 0° 45’

Torção

(ß)

Variação angular

ß < 1°/m

Concavidade/Convexidade

f (f ’)

f (f’) < 0,8% h (h’) com o mínimo = 0,5mm

Rectitude

(q)

Comprimento total q < 0,002 x L

Comprimento

(L)

Comprimento 0 + 50

Tolerâncias
Limitado por um raio

Espessura (mm) ≤ 40mm > 40mm ≤ 100mm > 100mm ≤ 150mm > 150mm ≤ 200mm > 200mm

E ≤ 1,50 ± 0,75 ± 0,75 ± 1,00 Acordada Acordada

1,50 < E ≤ 3,00 ± 0,80 ± 1,00 ± 1,25 ± 1,50 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 ± 2,25

E > 8,00 Acordada Acordada Acordada Acordada Acordada

De acordo com as tolerâncias 

de espessura da EN 10051, 

EN 10131 e EN10143. 



TABELA DIMENSIONAL

Dimensões
mm

Massa Linear
kg/m

Perfis/atado Peso/atado
kg

H B T

20 12 1,5 0,46 208 562

20 15 1,5 0,53 208 661

20 15 2 0,69 208 861

20 20 1,5 0,65 120 468

20 20 2 0,84 120 598

25 20 1,5 0,71 120 504

25 20 2 0,72 120 518

25 20 3 1,31 120 943

25 25 1,5 0,82 128 630

25 25 2 1,07 128 822

25 25 3 1,53 128 1.175

30 20 1,5 0,77 144 665

30 20 2 1 144 864

30 20 3 1,43 144 1236

30 25 1,5 0,88 144 760

30 25 2 1,16 144 1002

30 25 3 1,67 144 1443

30 30 1,5 1 144 855

30 30 2 1,31 144 1.115

30 30 3 1,9 144 1.633

32 27 2 1,25 144 1.063

35 20 1,5 0,83 126 627

35 20 2 1,08 126 816

35 20 3 1,55 126 1172

35 25 1,5 0,94 126 711

35 25 2 1,24 126 937

35 25 3 1,78 126 1346

35 30 1,5 1,06 126 801

35 30 2 1,39 126 1051

35 30 3 2,02 126 1527

35 35 1,5 1,18 126 885

35 35 2 1,55 126 1172

35 35 3 2,26 126 1709

40 20 1,5 0,88 120 634

40 20 2 1,16 120 828

Perfil “U”

Abas iguais

œœ

Ÿ

Ÿ



Dimensões
mm

Massa Linear
kg/m

Perfis/atado Peso/atado
kg

H B T

40 20 3 1,67 120 1.188

40 25 1,5 1 120 720

40 25 2 1,31 120 943

40 25 3 1,9 120 1368

40 30 1,5 1,12 112 753

40 30 2 1,47 112 988

40 30 3 2,14 112 1438

40 35 1,5 1,24 112 833

40 35 2 1,63 112 1095

40 35 3 2,37 112 1.552

40 40 2 1,78 128 1.352

40 40 3 2,61 112 1754

41 29 2 1,46 140 1.201

41 29 3 2,11 140 1.722

45 25 1,5 1,06 126 801

45 25 2 1,39 126 1051

45 25 3 2,02 126 1527

45 30 1,5 1,18 126 892

45 30 2 1,55 126 1172

45 30 3 2,26 126 1709

45 32 2 1,61 126 1.202

45 40 2 1,86 126 1406

45 40 3 2,73 100 1638

50 25 2 1,47 100 864

50 25 2,6 1,88 100 1.098

50 25 3 2,14 100 1.272

50 25 4 2,76 100 1656

50 30 2 1,63 100 978

50 30 3 2,37 100 1.416

50 30 4 3,07 100 1842

50 40 2 1,94 100 1164

50 40 3 2,84 100 1704

50 40 4 3,7 64 1421

50 50 2 2,26 100 1356

50 50 3 3,32 100 1992

50 50 4 4,33 64 1663

60 30 2 1,78 100 1.056

60 30 3 2,61 100 1.554

60 30 4 3,39 100 1.980

60 40 2 2,1 64 806

60 40 3 3,08 64 1.156



Dimensões
mm

Massa Linear
kg/m

Perfis/atado Peso/atado
kg

H B T

60 40 4 4,01 64 1.494

60 60 3 4,02 64 1544

60 60 4 5,27 64 2024

70 35 3 3,08 100 1.836

70 35 4 4,01 100 2.358

70 40 3 3,32 64 1275

70 40 4 4,33 64 1663

70 50 3 3,79 64 1455

70 50 4 4,96 64 1905

70 70 3 4,73 42 1192

70 70 4 6,21 42 1565

80 40 3 3,55 64 1.359

80 40 4 4,64 64 1.751

80 40 5 5,69 42 1434

80 50 3 4,02 64 1544

80 50 4 5,27 64 2024

80 50 5 6,47 42 1630

80 80 3 5,44 42 1371

80 80 4 7,15 42 1802

90 45 3 4,02 64 1.540

90 45 4 5,27 64 1.978

90 45 5 6,47 42 1630

100 40 3 4,02 64 1544

100 40 4 5,27 64 2024

100 40 5 6,47 42 1630

100 45 3 4,26 64 1.609

100 45 4 5,58 42 1406

100 45 5 6,86 42 1729

100 50 3 4,49 64 1.720

100 50 4 5,9 64 2.231

100 50 5 7,26 42 1830

120 50 3 4,96 42 1.235

120 50 4 6,53 42 1.615

120 50 5 8,04 36 1737

120 60 3 5,44 36 1.171

120 60 4 7,15 36 1.527

120 60 5 8,83 24 1272

140 50 3 5,44 36 1.171

140 50 4 7,15 36 1.527

140 50 5 8,83 24 1272

150 50 3 5,67 36 1.220



Dimensões
mm

Massa Linear
kg/m

Perfis/atado Peso/atado
kg

H B T

150 50 4 7,47 36 1.594

150 50 5 9,23 24 1329

150 70 3 6,61 36 1428

150 70 4 8,72 36 1884

150 70 5 10,79 24 1554

160 50 3 5,91 36 1277

160 50 4 7,78 36 1680

160 50 5 9,61 24 1384

160 60 3 6,38 36 1378

160 60 4 8,41 36 1817

160 60 5 10,4 24 1498

160 80 3 7,32 24 1054

160 80 4 9,67 24 1392

160 80 5 11,97 24 1724

180 50 3 6,38 36 1378

180 50 4 8,41 36 1817

180 50 5 10,4 24 1498

180 60 3 6,85 36 1480

180 60 4 9,04 36 1953

180 60 5 11,18 24 1610

180 80 3 7,79 24 1122

180 80 4 10,29 24 1482

180 80 5 12,75 24 1836

200 50 3 6,85 24 986

200 50 4 9,04 24 1302

200 50 5 11,18 20 1342

200 60 3 7,32 24 1054

200 60 4 9,67 24 1392

200 60 5 11,97 16 1149

200 80 3 8,26 24 1189

200 80 4 10,92 24 1572

200 80 5 13,54 16 1300

Dimensões
mm

Massa Linear
kg/m

Perfis/atado Peso/atado
kg

H B T

25 25 2 0,73 200 876

30 20 2 0,73 200 876

Perfil “L”

Uma aba



Dimensões
mm

Massa Linear
kg/m

Perfis/atado Peso/atado
kg

H B T

30 20 3 1,07 200 1284

30 30 2 0,89 200 1068

30 30 3 1,30 200 1560

35 25 2 0,89 160 854

35 25 2,5 1,10 160 1056

35 25 3 1,30 160 1248

35 35 2 1,05 160 1008

35 35 3 1,54 160 1478

40 20 2 0,89 100 534

40 20 3 1,30 100 780

40 20 2 0,89 100 534

40 20 3 1,30 100 780

40 30 2 1,05 100 630

40 30 3 1,54 100 924

40 40 2 1,20 100 720

40 40 3 1,77 100 1062

45 45 3 2,01 100 1206

50 25 2 1,13 100 678

50 25 3 1,66 100 996

50 30 2 1,20 100 720

50 30 3 1,77 100 1062

50 50 2 1,52 100 912

50 50 3 2,24 100 1344

50 50 4 2,95 100 1770

60 30 3 2,01 60 724

60 30 4 2,63 60 947

60 60 3 2,72 60 979

60 60 4 3,57 60 1285

70 35 3 2,36 60 850

70 35 4 3,10 60 1116

80 40 3 2,72 60 979

80 40 4 3,57 60 1285

90 45 3 3,07 60 1105

90 45 4 4,05 60 1458

100 50 3 3,42 37 759

100 50 4 4,52 37 1003



Ref Dimensões
mm

Massa Linear
kg/m

Perfis/atado Peso/atado
kg

H B A T

C 28 14 8 1,5 0,74 200 888

C 28 14 8 2 0,94 200 1128

C 30 25 9,5 1,5 1,05 156 983

C 30 25 9,5 2 1,36 156 1273

C 30 30 10 1,5 1,18 156 1104

C 30 30 10 2 1,53 120 1102

C 38 40 10 1,5 1,51 100 906

C 38 40 10 2 1,97 100 1182

C 38 40 10 3 2,82 100 1692

C 43 55 10 2 2,52 54 816

C 43 55 10 2,3 2,87 54 930

C 43 55 10 3 3,65 54 1183

C 50 30 10 2 1,85 64 710

C 50 30 10 2,5 2,25 64 836

C 50 30 15 2 2,00 120 1440

C 50 30 15 3 2,87 120 1966

C 50 40 17 2 2,38 64 914

C 50 40 17 3 3,43 64 1317

C 50 40 17 4 4,39 64 1686

C 50 50 17 2 2,70 64 1037

C 50 50 17 3 3,90 64 1448

C 50 50 17 4 5,02 64 1928

C 60 30 15 2 2,16 64 829

C 60 30 15 3 3,10 64 1190

C 60 30 15 4 3,95 64 1517

C 60 60 15 2 3,10 40 744

C 60 60 15 3 4,52 40 1085

C 60 60 15 4 5,84 40 1402

C 70 35 15 2 2,48 64 952

C 70 35 15 3 3,57 64 1371

C 70 35 15 4 4,58 64 1759

C 80 30 20 3 3,81 48 1097

C 80 30 20 3,3 4,14 48 1260

C 80 30 20 4 4,89 48 1550

C 80 40 15 2 2,79 64 1071

C 80 40 15 3 4,05 64 1501

C 80 40 15 4 5,21 48 1500

C 90 45 15 2 3,10 64 1190

Perfil “C”

Simétrico



Ref Dimensões
mm

Massa Linear
kg/m

Perfis/atado Peso/atado
kg

H B A T

C 90 45 15 3 4,52 64 1682

C 90 45 15 4 5,84 54 1892

C 90 45 20 2 3,26 64 1252

C 90 45 20 3 4,75 64 1824

C 90 45 20 4 6,15 54 1993

C 100 50 15 2 3,42 64 1313

C 100 50 15 3 4,99 64 1916

C 100 50 15 4 6,46 54 2093

C 100 50 20 2 3,57 54 1157

C 100 50 20 3 5,22 54 1691

C 100 50 20 4 6,78 42 1709

C 100 50 25 2 3,73 54 1209

C 100 50 25 3 5,46 54 1769

C 100 50 25 4 7,09 42 1787

C 120 50 20 2 3,89 54 1260

C 120 50 20 3 5,69 54 1844

C 120 50 20 4 7,41 42 1867

C 120 50 25 2 4,05 54 1312

C 120 50 25 3 5,93 54 1921

C 120 50 25 4 7,72 42 1945

C 140 50 20 2 4,20 42 1058

C 140 50 20 3 6,17 42 1555

C 140 50 20 4 8,03 36 1734

C 140 50 25 2 4,36 42 1099

C 140 50 25 3 6,40 42 1613

C 140 50 25 4 8,35 36 1804

C 150 50 20 2 4,36 36 942

C 150 50 20 3 6,40 36 1382

C 150 50 20 4 8,35 36 1804

C 150 50 25 2 4,52 36 976

C 150 50 25 3 6,64 36 1434

C 150 50 25 4 8,66 36 1871

C 160 50 20 2 4,52 36 976

C 160 50 20 3 6,64 36 1434

C 160 50 25 2 4,67 36 1009

C 160 50 25 3 6,87 36 1484

C 180 50 20 2 4,83 36 1043

C 180 50 20 3 7,11 36 1536

C 180 50 25 2 4,99 36 1078

C 180 50 25 3 7,34 36 1585

C 200 60 20 2 5,46 24 786



Ref Dimensões
mm

Massa Linear
kg/m

Perfis/atado Peso/atado
kg

H B A T

C 200 60 20 3 8,05 24 1159

C 200 60 25 2 5,62 24 809

C 200 60 25 3 8,28 24 1192

Ref Dimensões
mm

Massa Linear
kg/m

Perfis/atado Peso/atado
kg

H B1 B2 T

O 32 70 25 3 3,67 64 1404

Perfil “Omega”

Ref Dimensões
mm

Massa Linear
kg/m

Perfis/atado Peso/atado
kg

H B C T

F 71 GALVA 19 25 8 1 0,54 120 390

F 72 GALVA 35 28 5,5 1 0,85 121 617,1

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

Perfil “Apolo”

Ref Dimensões
mm

Massa Linear
kg/m

Perfis/atado Peso/atado
kg

H B1 B2 A T

F 35 GALVA 35 35 10 5 1,5 1,46 50 438

F35 Galva

Ref Dimensões
mm

Massa Linear
kg/m

Perfis/atado Peso/atado
kg

H B1 B2 A T

F 77 GALVA 17 26 10 10 1,25 0,84 117 592

F77 Galva



Ref Dimensões
mm

Massa Linear
kg/m

Perfis/atado Peso/atado
kg

H B1 B2 A T

F 78 GALVA 38 47 25 9 1,5 1,48 121 1075

F78 Galva

Ref Dimensões
mm

Massa Linear
kg/m

Perfis/atado Peso/atado
kg

H B1 B2 A T

F 79 GALVA 5 65 30 1,5 1,74 100 1044

F79 Galva

Ref Dimensões
mm

Massa Linear
kg/m

Perfis/atado Peso/atado
kg

H B1 B2 A T

F 80 GALVA 35 35 10 22 1,25 1,56 121 1132,56

F 80 GALVA 35 35 10 22 1,5 1,85 121 1343

F80 Galva

CLASSES DO AÇO

Classe
Aço

Características Químicas Características Mecânicas

Espessuras nominais < 16mm   
% por massa

ReH mín.
Espessura
(mm)

Rm

Espessura
(mm)

L0 = 80mm
Espessura
(mm)

L0 = 5,65
Espessura
(mm)

C 
% 
máx.

Si 
% 
máx.

Mn 
% 
máx.

P 
% 
máx.

S 
% 
máx.

N 
% 
máx.

Cu 
% 
máx.

CEV 
% 
máx.

≤ 16 < 3 ≥ 3 
≤ 100

≤ 1 > 1  
≤ 1,5

> 1,5 
≤ 2

> 2 
≤ 2,5

> 2,5 
≤ 3

> 3 
≤ 40

S235JR 0,19 - 1,50 0,045 0,045 0,014 0,60 0,35 235 360 a 510 360 a 510 17 18 19 20 21 26

S275JR 0,24 - 1,60 0,045 0,045 0,014 0,60 0,40 275 430 a 580 410 a 560 15 16 17 18 19 23

S275J0 0,21 - 1,60 0,040 0,040 0,014 0,60 0,40 275 430 a 580 410 a 560 - - - - - -

S275J2 0,21 - 1,60 0,035 0,035 - 0,60 0,40 275 430 a 580 410 a 560 13 14 15 16 17 21

S355JR 0,27 0,60 1,70 0,045 0,045 0,014 0,60 0,45 355 510 a 680 470 a 630 14 15 16 17 18 22

S355J0 0,23 0,60 1,70 0,040 0,040 0,014 0,60 0,45 355 510 a 680 470 a 630 - - - - - -

S355J2 0,23 0,60 1,70 0,035 0,035 - 0,60 0,45 355 510 a 680 470 a 630 - - - - - -



Classe
Aço

Acabamento Características Químicas Características Mecânicas

Espessuras nominais
% por massa

Simbolos 
Revestimento

Re

(MPa)
Rm

(MPa)
A80 
min.
%

C 
% 
máx.

Si 
% 
máx.

Mn 
% 
máx.

P 
% 
máx.

S 
% 
máx.

Ti  
% 
máx. a)

Altotal 
% 
mín.

Nb 
% 
máx.

DX51D +Z;+ZF;+ZA;+ZM;+AZ;+AS 0,18 0,50 1,20 0,12 0,045 0,30 - - +Z;+ZF;+ZA;+ZM;+AZ;+AS - 270-500 22

DX52D +Z;+ZF;+ZA;+ZM;+AZ;+AS 0,12 0,50 0,60 0,10 0,045 0,30 - - +Z;+ZF;+ZA;+ZM;+AZ;+AS 140-300 270-420 26

DX53D +Z;+ZF;+ZA;+ZM;+AZ;+AS 0,12 0,50 0,60 0,10 0,045 0,30 - - +Z;+ZF;+ZA;+ZM;+AZ;+AS 140-260 270-380 30

Rp 0,2 
min.

Rm 
min.

A80 
min.

S250GD +Z;+ZF;+ZA;+ZM;+AZ;+AS 0,20 0,60 1,70 0,10 0,045 - - - +Z;+ZF;+ZA;+ZM;+AZ;+AS 250 330 19

S280GD +Z;+ZF;+ZA;+ZM;+AZ;+AS 0,20 0,60 1,70 0,10 0,045 - - - +Z;+ZF;+ZA;+ZM;+AZ;+AS 280 360 18

S350GD +Z;+ZF;+ZA;+ZM;+AZ;+AS 0,20 0,60 1,70 0,10 0,045 - - - +Z;+ZF;+ZA;+ZM;+AZ;+AS 350 420 16

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



CONDIÇÕES DE FORNECIMENTO

ACONDICIONAMENTO

O material é disponibilizado em atados geométricos, cintados com ban-

das de aço, em formato hexagonal, quadrado e/ou retangular. Para faci-

litar o manuseamento (carga/descarga) todos os atados são fornecidos 

com cintas de poliéster adequadas ao peso do atado.

ETIQUETAGEM

Cada atado é fornecido com uma etiqueta fixada por um grampo metá-

lico, garantindo a identificação do produto e consequentemente a ras-

treabilidade do mesmo.

PROTEÇÃO DA SUPERFÍCIE

Durante o fabrico todos os perfis são revestidos por óleo protetivo, de 

alto poder hidrofugante, de forma a proteger a superfície contra a cor-

rosão. Salvo indicação contrária pelo cliente no ato da encomenda/con-

sulta.

CERTIFICADO

Cada encomenda será acompanhada do respetivo certificado de inspe-

ção, segundo a EN 10204, de acordo com a norma de produto aplicável.

INDÚSTRIA CONSTRUÇÃO ENERGIA ENGENHARIA
E ARQUITETURA

ÁREAS DE APLICAÇÃO

OPÇÕES DE FORNECIMENTO

GALVANIZAÇÃO POR IMERSÃO

Possibilidade de fornecimento de perfis galvanizados por imersão a 

quente, de acordo com a norma ISO 1461, conferindo maior proteção 

contra a corrosão.

TOLERÂNCIAS ESPECIAIS

As tolerâncias especiais devem ser solicitadas no ato de consulta/en-

comenda.

APTIDÃO À GALVANIZAÇÃO 

Possibilidade de fornecimento de tubos com características químicas que 

garantam a aptidão à galvanização por imersão a quente.

VALOR EQUIVALENTE DE CARBONO (CEV)

Possibilidade de especificar o valor do CEV no ato da consulta/encomenda.

COMPRIMENTO

Capacidade de fornecimento de perfis com comprimentos específicos, 

solicitados no ato da consulta/encomenda.

OPERAÇÕES DE CONFORMAÇÃO ESPECIFICAS (OU ESPECIAIS) 

Possibilidade de fornecimento de perfis, de acordo com as mais exigentes 

capacidades de deformação.

EMBALAMENTO

Os atados poderão ser configurados, de acordo com indicações do cliente, 

no ato da consulta/ encomenda. Possibilidade de serem utilizadas emba-

lagens com proteção anticorrosiva – VCI.

ENSAIOS LABORATORIAIS  

Possibilidade de serem solicitados ensaios laboratoriais específicos, não 

previstos na norma aplicável (anisotropia, nevoeiro salino, metalografia, 

alongamento à espessura, entre outros).
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