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RESUMO

NUNES, Greyciellen Cristina. Tabelas de Pré-dimensionamento de Perfis
Metalicos Formados a Frio Utilizados em Palmas - TO. 168 p. Trabalho de
Conclusdo de Curso — Bacharelado em Engenharia Civil — Instituto Federal de

Educacao, Ciéncia e Tecnologia do Tocantins. Palmas, 2019.

E possivel observar nas construgdes o crescimento da utilizacio de estruturas de aco,
Visto que possui inUmeras vantagens quando comparada a estruturas de concreto.
Dentro desse contexto, os perfis metalicos se destacam, sendo amplamente
empregados em mezaninos, ter¢as de cobertura e edificios de pequeno a médio porte.
Entre os perfis existentes, na regido norte do Brasil, a demanda dos perfis laminados
€ menor, acarretando uma maior utilizacdo dos perfis formados a frio. Para tanto,
surge a NBR 14762/2010, estabelecendo critérios e verificacdes de dimensionamento
desses perfis. Contudo, essa norma nao € estudada nas escolas de engenharia, o que
dificulta o conhecimento dos parametros necessarios e escolha do perfil adequado
ainda na etapa de pré-dimensionamento. Diante do proposto, foram desenvolvidas
tabelas de pré-dimensionamento dos perfis formados a frio utilizados em Palmas - TO
com o intuito de facilitar o pré-dimensionamento da estrutura. Foram considerados
quatro modos de aplicacdo da carga e quatro perfis usuais originando dezesseis
tabelas, com uma grande variedade de comprimentos de flambagem e dimensdes dos

perfis, confiando agilidade nos célculos estruturais e facilidade nas verificacoes.

Palavras-chave: Estruturas metdlicas. Perfis formados a frio. Tabelas de Pré-

dimensionamento.



ABSTRACT

NUNES, Greyciellen Cristina. Pre-sizing Tables of the Cold-Formed Profiles Used
in Palmas — TO. 2019. 168 p. Trabalho de Conclusdo de Curso — Bacharelado em
Engenharia Civil — Instituto Federal de Educacéo, Ciéncia e Tecnologia do Tocantins.
Palmas, 2018.

It is possible to observe in the construction the increase of the use of steel structures,
since it has innumerable advantages when compared to concrete structures. In this
context, the steel profiles stand out and are widely used in mezzanines, small to
medium sized buildings. Among the existing profiles in the North of Brazil, the demand
for rolled profiles is lower, leading to greater use of cold formed profiles. For this, NBR
14762/2010 emerges, establishing criteria and sizing checks of these profiles.
However, this standard is not studied in engineering schools, which makes it difficult
to know the required parameters and choose the appropriate profile even in the pre-
dimensioning stage. According to what was proposed, pre-sizing tables were
developed for the cold formed profiles used in Palmas - TO in order to facilitate the
structure pre-sizing. Four modes of load application and four usual profiles were
considered, resulting in sixteen tables, with a wide variety of buckling lengths and
profile dimensions, relying on agility in structural calculations and easy checks.

Keywords: Steel structures. Cold formed profiles. Pre-sizing tables.



LISTA DE QUADROS

Quadro 1 — Perfis padronizados e suas designagoes............ccccuuvvrririerieeeeeeeeeeieeeen. 13
Quadro 2 — Relacao dos perfis mais vendidos das industrias locais...................... 15
Quadro 3 — Modo de aplicacdo da carga e seus respectivos coeficientes.............. 16

Quadro 4 - Fracao do catalogo da Empresa 4 (perfil simples a esquerda e

LT ] [STed (o Lo J= W L1 (=T = ) P 17
Quadro 5 - Dimensodes dos perfis utilizados N0 eStudo............cceevvveiiiiiiiiiiiieieeeeenn. 28
Quadro 6 - Modo de aplicagéo da carga e seus respectivos coeficientes.............. 29

Quadro 7 - Tabela de pré-dimensionamento para vigas com uma carga

(o0] g [o1=T 0] (=T - VPSP PP PR PP UTPTPPUPPPN 30
Quadro 8 - Cargas suportadas por cada perfil de acordo com o comprimento do

vao — Perfil U simples — Carga distribuida (Tf/m)........ccccceiiiiiiiii e, 46
Quadro 9 - Cargas suportadas por cada perfil de acordo com o comprimento do

vao — Perfil U simples — Uma carga pontual (Tf)...........uvvviiiiiiiiiiiiieeeeeeeeeeeeeeeeieee 49
Quadro 10 - Cargas suportadas por cada perfil de acordo com o comprimento do

vao — Perfil U simples — Duas cargas pontuais (Tf)........ccccoeeeirniiiiiniiiiiiiiiiiiieeeeee 52
Quadro 11 - Cargas suportadas por cada perfil de acordo com o comprimento do

vao — Perfil U simples — Trés cargas pontuais (Tf).........cooevvrmiiriiiiiiiiiiiie e 55
Quadro 12 - Cargas suportadas por cada perfil de acordo com o comprimento do

vao — Perfil U enrijecido — Carga distribuida (Tf/m).........ccooriiiiiiiiiieeiiieeeen 58
Quadro 13 - Cargas suportadas por cada perfil de acordo com o comprimento do

vao — Perfil U enrijecido — Uma carga pontual (Tf)........ooovviviiiiiiiiiiiiieeeeeeeeeeeeeeiin, 61
Quadro 14 - Cargas suportadas por cada perfil de acordo com o comprimento do

vao — Perfil U enrijecido — Duas cargas pontuais (Tf)........ccccuvvememeriiiiiiiieeneeeenneeenn. 64
Quadro 15 - Cargas suportadas por cada perfil de acordo com o comprimento do

vao — Perfil U enrijecido — Trés cargas pontuais (Tf)......ccceevvieiiiiiiiiiniiiiie, 67

Quadro 16 - Cargas suportadas por cada perfil de acordo com o comprimento do

vao — Perfil duplo U (BOX) — Carga distribuida (T/mM)..........ueueemiiiiiiiiiiinainiiins 70
Quadro 17 - Cargas suportadas por cada perfil de acordo com o comprimento do
vao — Perfil duplo U (BOX) — Uma carga pontual (Tf).......cccoeeevriiiiiiiiiiiiiiieieeeeeeens 73

Quadro 18 - Cargas suportadas por cada perfil de acordo com o comprimento do

vao — Perfil duplo U (BOX) — Duas cargas pontuais (Tf)..........ccccccvvmiiiiiiiiiiieeineennn. 76



Quadro 19 - Cargas suportadas por cada perfil de acordo com o comprimento do
vao — Perfil duplo U (BOX) — Trés cargas pontuais (Tf)...........vieiiiiiiiiiieeeeeieeennnns
Quadro 20 - Cargas suportadas por cada perfil de acordo com o comprimento do
vao — Perfil duplo U enrijecido (CAIXA) — Carga distribuida (Tf/m)...........ccccvveeeee.

Quadro 21 - Cargas suportadas por cada perfil de acordo com o comprimento do

vao — Perfil duplo U enrijecido (CAIXA) — Uma carga pontual (Tf).......ccccevvvvvvvnnnnnne

Quadro 22 - Cargas suportadas por cada perfil de acordo com o comprimento do
vao — Perfil duplo U enrijecido (CAIXA) — Uma carga pontual (Tf).........ccceeevrrenenene.

Quadro 23 - Cargas suportadas por cada perfil de acordo com o comprimento do

vao — Perfil duplo U enrijecido (CAIXA) — Trés cargas pontuais (Tf)........ccceeeeennn..

79

82

85

88



LISTA DE ILUSTRACOES

Figura 1 — Utilizacao de placa fina de agco como material de construgao: (a)

chapa plana; (b) chapa dobrada..............ceeeiiiiiiii
Figura 2 — Mostruario dos perfis mais vendidos na Mundo dos Ferros..............
Figura 3 — Referéncia da simbologia do catalogo da Empresa 3................c......
Figura 4 — Equipamento de perfilagéo utilizado no processo continuo..............
Figura 5 — Sequéncia do processo de perfilagdo.............cccccvvivviiiriiiiiiiiiiieeeeenn.
Figura 6 — Processo descontinuo: (a) prensa dobradeira; (b) Sequéncia de

fabricaCc8o dO Perfil..........cciiiii i ————
Figura 7 — Fluxograma das verificagdes conforme NBR 14762/2010................
Figura 8 — Flambagem local e distorcional............cccccoiiiiiiiiiiiiiiiii e

Figura 9 — Fluxograma dos processos metodoldgicos............ccceevvvvvvvvvviiinnennnn.

Figura 10 — ConfiguragcGes do SOftware..............cceeeviiiieeieeiiicceee e
Figura 11 — Insercéo dos parametros de dimensao............cccceevvvvvvviveiiineeeeeennn.
Figura 12 — Propriedades geométricas do perfil........ccccocviiiiiiiiiiiinieniiiieee
Figura 13 — ODbteng&0 d0S ESTOIGOS. ......uuuuiiiiiiiiiiiiiie e

Figura 14 — Memaria de calculo do software..............oovvveiiiiiiiiiiiieeeeeeeeeeeeee,

Figura 15 — Memoria de calculo do software — parte 2...........cooccveeeeeeviiiiinnnn.
Figura 16 — Memaria de calculo do software — parte 3............oovvvviiiiiiieeeeennn.
Figura 17 — Memaria de calculo do software —parte 4............oovvvvvciciieineeennnn.
Figura 18 — Memaria de célculo do software — parte 5........cccccovvviieiieniiiinnenn.
Figura 19 — Memaria de célculo do software — parte 6.........ccccoeecvvveeeeeeiiiinnnnn.

Figura 20 — Memaria de célculo do software — parte 7........cccceevviieeeeniiiinnnn.
Figura 21 — Memaria de calculo do software — parte 8..............evvvvciiiieiieenennn.
Figura 22 — Planta baixa laje mezanino..............cccccviiiiiiiiiiee e
Figura 23 — Carga distribuida Na viga V1.........cccouiiiiiiiiiiiiiiee e
Figura 24 — Trecho da tabela para perfil CAIXA — carga distribuida..................



SUMARIO

(N RRI0] 510070 TSR 9
2 PROBLEMA DE PESQUISA ... 11
S JUSTIFICATIV A e e e e s 11
A OBJIETIVOS ...ttt e e e e e e e e e e e eeaa e aeees 12
4.1 ODJEUIVO GEIAL....cceeeiiieiie e e e 12
4.2 ODbjetivos ESPECITICOS ...uuuiiiiiiiiiieeee e 12
5 REVISAO DE LITERATURA ..ottt 12
5.1 Perfis dobrados afrio ..o 12
5.1.1 Perfis mais utilizados em Palmas. ... 14
R A o (o] o 1= T = Lo [ PSP 17
0 2 R = (o] o1 [=T0 F= To [T 0 [0 1= To o S 17
5.1.2.2 Propriedades MECANICAS............uuuuiiieeeeeeeieiiiie e e e e e e e e e e e e 18
5.1.3 Processo de fabriCacan...........ooouvviiiiiii i 18
A 1o ] o1 - o o 1= PP 20
5.2.1 EStA00S - LIMILES. ...t 20
5.2.2 AGOBS ... 21
5.2.3 COMDINAGOES .....coeiiiiiiieieeee e 22
5.3 Dimensionamento conforme NBR 14762/2010 ........cccccccccviiiiiiiiiiiiiinnennnnnnn. 23
5.3.1 Barras submetidas a forca axial de traG8o ............ceeveeeeriiiiiiiiiiiiieee e 23
5.3.2 Barras submetidas a forca axial de COMPreSSa0.........ccovviiivvieeeiieeeeeniiinnnnee 24
5.3.3 Barras submetidas & flex8o Simples...........oooiiiiiiiiiiieiiiiiiee e 25
5.3.4 Barras submetidas a flexdo composta ...........ccoevvviiiiiiiiiiiiiiie 26
6 PROCEDIMENTOS METODOLOGICOS ......coviveeeeecieeieceeeeeeeee e 27
6.1 Procedimento para elaboracao das tabelas ............ccccviiiiii i, 27

6.2 Obtencao dos eSfOrg0oS reSIiStENTES .....ooooiiiiiiiiiiii e 30



(CRCH OF= 1 [oa U] oo b= TS o= 1o F= 1SS 38

7 RESULTADOS E DISCUSSOES.........coiioieieieeeeeeeee e, 39
7.1 Aplicacao das tabelas.........cccooiiiiiiiiiiie e 40
8 CONSIDERACOES FINAIS.......ooiiiieieieeeeeeeee et en e, 42
REFERENCIAS ..ottt ettt ettt ettt 44
APENDICES ...ttt ettt e et ettt eetennanas 46

APENDICE A - Tabelas de Pré — Dimensionamento para os perfis “U simples”, “U
enrijecido”, “duplo U simples (BOX)” e “duplo U enrijecido (CAIXA)"........ccccvveeee. 46

APENDICE B - Esforgos encontrados no software mCalcPerfis 3.0 (Stabile
Engenharia Ltda, 2018) para perfil U SIMPIES ........cccovviriiiiiiiiiieiieeeeiiie e, 94

APENDICE C - Esforgos encontrados no software mCalcPerfis 3.0 (Stabile
Engenharia Ltda, 2018) para perfil U enrijecido.............cceeiiiiieiiiiiiiiiiiieee e, 112

APENDICE D - Esforgos encontrados no software mCalcPerfis 3.0 (Stabile
Engenharia Ltda, 2018) para perfil duplo U (BOX) .........uuvemmmmmmmiiiiiiiiiiiiiiiiiiiiinnns 130

APENDICE E - Esforgos encontrados no software mCalcPerfis 3.0 (Stabile
Engenharia Ltda, 2018) para perfil duplo U enrijecido (CAIXA) .......cccceeeveieeeeinnnns 148



1 INTRODUCAO

A estrutura de uma edificacdo feita de a¢o conquistou seu espaco no pais
e na regidao, como pode ser observado nas construc¢des, principalmente quando se
trata dos perfis formados a frio, visto que possuem leveza e facilidade na execucao.

S&o as seguintes as principais vantagens das estruturas de acgo:

1 — Alta resisténcia do material nos diversos estados de tensado (tracéo,
compressdo, flexdo, etc.), o que permite aos elementos estruturais
suportarem grandes esforcos apesar da area relativamente pequena das
suas secdes; por isso, as estruturas de aco, apesar da sua grande densidade
(7850kg/m3), sdo mais leves do que os elementos constituidos em concreto
armado.

2 — Os elementos de ago oferecem uma grande margem de seguranca no
trabalho, o que se deve ao fato de o material ser Unico e homogéneo, com
limite de escoamento, ruptura e médulo de elasticidade bem definidos.

3 — Os elementos de aco séo fabricados em oficinas, de preferéncia seriados,
e sua montagem é bem mecanizada, permitindo com isso diminuir o prazo
final da construgéo.

4 — Os elementos de aco podem ser desmontados e substituidos com
facilidade, o que permite reforcar ou substituir facilmente diversos elementos
da estrutura.

5 — Possibilidade de reaproveitamento do material que ndo seja mais
necessario a construcao. (BELLEI, 2006, p. 11 e 12).

Incluso na &rea das estruturas metalicas, os perfis estruturais se destacam,
como exemplificado na Figura 1, quando comparados a chapa bi-apoiada, ambos
submetidos a esforcos transversais. A chapa bi-apoiada da Figura la entraria em
colapso com uma pequena forca transversal devido ao excesso de deflexdo. Para
fazé-la suportar mais forca e evitar o colapso, poder-se-ia engrossa-la, consumindo
mais material ou mudando-se a forma através de dobras, como mostrado na Figura
1b, ou seja, aumentando-se a rigidez e consequentemente a resisténcia. (WINTER,
1975, YU, 1973 apud VENANCI, 2005, p. 15).
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Figura 1 — Utilizac&o de placa fina de aco como material de construcao: (a)

chapa plana; (b) chapa dobrada

(@) (b)

Fonte: WINTER, 1975, YU, 1973 apud VENANCI, 2005.

Entre os perfis metélicos existentes, os formados a frio sdo cada vez mais
usados, possuindo uma geometria muito variada da secéo transversal, com aplicacao
em Varios segmentos da construcdo metalica. Grigoletti (2008) menciona que Vvarias
justificativas podem ser dadas para o crescimento do uso desses perfis, como a
producao simples e de menor custo, facilidade de fabricacdo nas mais variadas formas

de geometria de secao transversal e estrutura mais leve.

Dentro desse contexto surgiu, entdo, a NBR 14762/2010 que estabelece
diretrizes para o dimensionamento das estruturas constituidas de perfis formados a
frio. Através do estudo da norma e para auxiliar os profissionais, sdo construidas
tabelas de pré-dimensionamento com o intuito de obter o peso proprio dos elementos
no calculo estrutural e, também, facilitar a escolha dos perfis de acordo com a carga
suportada.

Algumas tabelas de pré-dimensionamento ja foram elaboradas, como a
proposta por Rodrigues (2006) e Donin (2009), mas ambas se diferem das
apresentadas neste trabalho, devido a primeira ser relacionada a uma concepcao
estrutural particular, o Light Steel Framing (LSF) e a segunda por possuir uma forma

diferente de entrada e saida dos dados da tabela e utilizar outros perfis.
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2 PROBLEMA DE PESQUISA

A construcao de estruturas com perfis metalicos vem sendo amplamente
empregada, contudo, no norte do pais, a demanda do uso dos perfis laminados &
muito pequena, ocasionando a falta de estoque nas industrias, prolongando o prazo
de entrega quando solicitado, o que limita sua utilizacdo. Com isso, o uso dos perfis

formados a frio cresce, como pode ser observado nessa regiao.

Para a utilizacdo desses perfis estruturais, a NBR 14762/2010 estabelece
0S requisitos basicos para seu dimensionamento, no entanto, essa norma nao é
implementada na ementa dos cursos de engenharia da regido, o que provoca a
auséncia de parametros de pré-dimensionamento dificultando o conhecimento dos
profissionais a respeito do peso proprio dos elementos quando do calculo e a

verificacdo do perfil e secdo mais adequados para cada situacao.

Este trabalho procura, entdo, desenvolver tabelas de pré-dimensionamento
para os perfis de chapa dobrada simples “U”, “U enrijecido” e perfis caixa compostos
“duplo U simples (BOX) ” e “ duplo U enrijecido (CAIXA) ”, com o intuito de relacionar

cada sec¢dao do perfil com o vao da viga da estrutura e a respectiva carga suportada.

3 JUSTIFICATIVA

Dentre os perfis metélicos utilizados nas edificacdes, os perfis formados a
frio se destacam, por serem elementos de aco formados por chapa delgada que

permitem construcdes esbeltas e eficientes.

Em contrapartida, o estudo desses perfis ndo € implementado nas escolas
de engenharia, ja que a norma estudada € a NBR 8800:2008, que abrange perfis
laminados e soldados, quando deveriam incluir as disposi¢des da NBR 14762/2010 —
Dimensionamento de perfis laminados formados a frio. Em vista disso, os profissionais

de engenharia ndo possuem parametros para pré-dimensionamento das estruturas.

Quando se realiza o célculo de uma estrutura, encontram-se, na etapa do
pré-dimensionamento, 0s pesos proprios dos elementos que a constituem, e, a partir

da carga resultante define-se o perfil a ser utilizado. Com a tabela proposta, esse
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processo pode ser agilizado e, sempre que necessario, podem ser realizadas

verificacGes a fim de comprovar a utilizacéo dos perfis previamente definidos.

Portanto, as tabelas de pré-dimensionamento propostas para os perfis mais
utilizados na regido serdo de grande aplicabilidade, de forma a auxiliar projetistas e

construtores na concepc¢ao de projetos e célculos estruturais.

4 OBJETIVOS
4.1 Objetivo Geral

Elaborar tabelas de pré-dimensionamento para os perfis metélicos de

chapa dobrada simples “U”, “U enrijecido” e perfis compostos “duplo U simples” e
“duplo U enrijecido”, baseado no estudo da NBR 14762:2010.

4.2 Objetivos Especificos

= Parametrizar perfis usuais, vaos livres e modo de aplicacédo da carga;
» Analisar os esfor¢cos atuantes nos perfis em estudo;
= Dimensionar os perfis conforme as prescricdes da NBR 14762:2010;

» Formular tabelas de véos e cargas para cada tipo de perfil.

5 REVISAO DE LITERATURA
5.1 Perfis dobrados a frio

De acordo com a NBR 14762:2010, perfil estrutural de aco formado a frio,
usualmente conhecido como perfil de chapa dobrada, € definido por um perfil obtido
por dobramento, em prensa dobradeira, de laminas recortadas de chapas ou tiras, ou
por perfilagem, em mesa de roletes, a partir de bobinas laminadas a frio ou a quente,

sendo ambas as operag0des realizadas com o0 aco em temperatura ambiente.

Os tipos de perfis comerciais empregados e suas designacdes, conforme
NBR 6355:2003 estéao explicados no Quadro 1.



Quadro 1 — Perfis padronizados e suas designacdes

Série Secédo Transversal

Designacéo v

by

Cantoneira de

Lbfxtn

abas iguais Ao Exemplo: L 50 x 3,00
by
P4
(i
. < U bw X bt X tn
U simples | Exemplo: U 150 x 50 X 2,65
i\
4w Ue bw X br x D X tn
U enrijecido Exemplo: Ue 150 x 60 x 20 x
= 2,65

Z enrijecido a 90°

Zgo bw X bt X D X tn
Exemplo: Zgo 200 x 75 x 20
X 2,25

Z enrijecido a 45°

Z45 bw X b X D X tn
Exemplo: Z45 200 x 75 x 20
x 2,25

Cartola R

Crbwxbsx DXty
Exemplo: Cr 100 x 50 x 20 x
3,35

D As dimensdes devem ser apresentadas em milimetros.

Fonte: NBR 6355:2003.

13
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Os perfis de aco formados a frio sdo cada vez mais viadveis para uso na
construcdo civil, em vista da rapidez e economia exigidas pelo mercado. Esse
elemento estrutural pode ser eficientemente utilizado em galpdes de pequeno e médio
porte, coberturas, mezaninos, em casas populares e edificios de pequeno porte.
Podem ser projetados para cada aplicacdo especifica, com dimensdes adequadas as
necessidades do projeto de elementos estruturais leves, pouco solicitados, tais como
tercas, montantes e diagonais de trelicas, travamentos, etc. A maleabilidade das
chapas finas de ago permite a fabricagéo de grande variedade de sec¢des transversais,
desde a mais simples cantoneira (secdo em forma de L), eficiente para trabalhar a
tracao, até os perfis formados a frio duplos, em secéo unicelular, também conhecidos
como sec¢ao caixdo, que devido a boa rigidez a tor¢do (eliminando travamentos),
menor area exposta, (reduzindo a area de pintura) e menor area de estagnacao de
liguidos ou detritos (reduzindo a probabilidade de corrosdo) oferecem solucbes
econdbmicas. (SILVA e PIGNATTA, 2008, p. 12).

De uma forma geral, o perfil laminado a frio é mais utilizado em tergas de
coberturas, abrangendo perfis do tipo simples C, C enrijecido, Z e Z enrijecido, vigas
e pilares, com destaque para os perfis compostos duplo C, mezaninos e prédios de

multiplos andares de pequeno porte.

5.1.1 Perfis mais utilizados em Palmas

Algumas industrias locais ndo possuem catadlogo com os perfis e secdes
comerciais disponiveis, pois alegam produzir qualquer perfil dobrado de acordo com
a demanda do cliente, outras possuem as sec¢des dos perfis catalogadas e prontas
para a escolha. O Quadro 2 mostra um resumo das secfes mais produzidas nas

maiores industrias da cidade de Palmas - TO.



15

Quadro 2 — Relacao dos perfis mais vendidos das industrias locais

EMPRESA | CATALOGO PERFIS MAIS PEDIDOS
U IR 200X75X35 #4,75
Empresa 1 | N&o possui U SIM 200X70 #3,35

U SIM 118X40 #2,00

Casas: Ce 75X40X15 #2,00 e 100X40X17
#2,00
Empresa 2 | Nao possui | Galpdes: Ce 150X50X17 #2,25, 150X60X20
#2,00 e 200X75X17 #3,00
Conforme Figura 2

Conforme UDC Simples 75X40, 100X40 e 100X50
Empresa 3 | Figura3e UDC Enrijecidos 75X40X15, 100X40X17 e

Quadro 3 100x50x17

Conforme Perfil C simples e enrijecido nas secdes
Empresa 4 . .

Quadro 4 dispostas no catalogo

Fonte: Elaborado pelo autor.

Figura 2 — Mostruario dos perfis mais vendidos na Empresa 2
J‘\ S\
\\\\3
\ \\

BO5540 7Bxaoxts — 100X40XI?
i #14 # 14

Fonte: Autoria propria.

O Quadro 3 mostra uma fracdo do catalogo da Empresa 3, cujas dimensdes

sdo demonstradas na Figura 3 e 0s demais parametros que se seguem:

S = area da secéao;

P = peso estimado por metro;

JX = momento da inércia do eixo X;
Wx = modulo de resisténcia do eixo X;
Ix = raio de giro do eixo Xx;

Ey = distancia da linha neutra;

Jy = momento de inércia do eixo y;



Wy = mddulo de resisténcia do eixo y;

ly = raio de giro do eixoy.

Figura 3 — Referéncia da simbologia do catalogo da Empresa 3

Fonte: Empresa 3.

Quadro 3 — Fracao do catalogo da Empresa 3

DIMENSOES S P
h B d e=r
cm? kg/m
mm mm mm mm
2,00 2,14 1,68
2,25 | 2,37 1,86
50 25 10
2,65 | 2,72 2,13
3,00 | 3,01 2,36
2,00 3,44 2,7
2,25 3,83 3,01
75 40 15
2,65 4,44 3,49
3,00 4,96 3,89
2,00 4,02 3,15
2,25 4,48 3,52
100 40 17
2,65 5,21 4,09
3,00 | 583 4,58
2,00 4,42 3,47
2,25 4,93 3,87
100 50 17
2,65 5,74 4,51
3,00 6,43 5,05

Fonte: Adaptado da Empresa 3.
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Quadro 4 — Fracao do catalogo da Empresa 4 (perfil simples a esquerda e enrijecido

a direita)
DIMENSOES S P DIMENSOES S P
h B |e=r em? | kg/m h B d |e=r em? | kg/m
mm mm| mm mm mm|mm| mm
3,041 2,67 | 21 3,042,922 2,3
2,66 | 2,38 | 1,86 2,66 2,64 2,07
50 | 25 |2,28(2,07 | 1,62 50 | 25 | 10 |2,28]2,33| 1,83
2,00 1,75 | 1,45 2,00|2,00( 1,66
1,52 11,12 1,12 1,52 1,64 | 1,29
4,76 | 6,48 | 5,09 3,0414,90| 3,85
3,04| 4,35 | 3,41 2,66 |4,37 | 3,43
2,66 | 3,84 | 3,01 75 | 40 | 15 | 2,28 3,81 2,99
75| 40 2,28 3,32 | 2,61 2,003,233 2,7
2,00 2,80 | 2,31 1,522,63 | 2,07
1,52 2,26 | 1,77 3,0416,39 | 5,02
4,76 | 7,67 | 6,02 2,66 | 5,67 | 4,45
3,04 5,11 | 4,01 100150 | 17 2,28 14,93 | 3,87
100 | 40 |2,66| 4,51 | 3,54 2,00 4,16 | 3,58
2,28 3,89 | 3,06 3,04|7,21| 5,66
2,00 3,27 | 2,70 2,66 16,39 5,01
4,76 | 8,63 | 6,77 127150 | 17 2,28 15,54 | 4,35
3,04|5,71 | 4,48 2,00 4,68 | 4,01
100 | 50 | 2,66 | 5,04 | 3,95
2,28 | 4,35 | 3,41
2,00 3,65 | 3,01

Fonte: Adaptado da Empresa 4.

Em relacdo ao perfil composto tipo caixa, as empresas soldam os perfis
simples caso apresente demanda ou vendem os perfis simples e o préprio cliente

realiza essa solda.

5.1.2 Propriedades

5.1.2.1 Propriedades do ago

A NBR 14762:2010 recomenda o uso de agos com qualificacao estrutural

e que possuam propriedades mecanicas adequadas para receber o trabalho a frio.
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Devem apresentar a relacdo entre a resisténcia a ruptura e a resisténcia ao
escoamento “Fu/Fy” maior ou igual a 1,08 e o alongamento apds ruptura néo deve ser
menor que 10 % para base de medida igual a 50 mm ou 7% para base de medida
igual a 200 mm, tomando-se como referéncia os ensaios de tracdo conforme ASTM
A370. A utilizacao de acos sem qualificacdo estrutural para perfis € tolerada, também,
se 0 aco possuir propriedades mecanicas adequadas para receber o trabalho a frio,
desde que nao se adote no projeto valores superiores a 180 MPa e 300 MPa para a

resisténcia ao escoamento fy e a resisténcia a ruptura fu, respectivamente.
5.1.2.2 Propriedades mecanicas

Baseado na NBR 14762:2010 as propriedades mecanicas a serem

adotadas serdo as seguintes:

e Maodulo de elasticidade, E = 200 000 MPa;

e Coeficiente de Poisson, v =0,3;

e Modulo de elasticidade transversal, G = 77 000 MPa,;
e Coeficiente de dilatacdo térmica, B = 1,2 x 10° °C;

e Massa especifica, p = 7 850 kg/m?.
5.1.3 Processo de fabricacao

O perfil de aco formado a frio ndo é fabricado através do calor, mas sim por
roletes ou prensa dobradeira, diferenciando-os dos outros acos. A forma de producao

desses perfis € 0 que caracteriza sua leveza e maior elasticidade.

Segundo SILVA e PIGNATTA (2008) existem dois processos de fabricagcao
dos perfis formados a frio: continuo e descontinuo. O processo continuo, adequado a
fabricacdo em série, é realizado a partir do deslocamento longitudinal de uma chapa
de aco, sobre os roletes de uma linha de perfilacdo. Os roletes vao conferindo
gradativamente a chapa, a forma definitiva do perfil. Quando o perfil deixa a linha de
perfilacdo, ele € cortado no comprimento indicado no projeto (Figuras 4 e 5). O
processo descontinuo, adequado a pequenas quantidades de perfis, é realizado
mediante o emprego de uma prensa dobradeira. A matriz da dobradeira & prensada
contra a chapa de aco, obrigando-a a formar uma dobra. Varias operacdes similares

a essa, sobre a mesma chapa, fornecem a se¢édo do perfil a geometria exigida no
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projeto. O comprimento do perfil esta limitado a largura da prensa (Figura 6). O
processo continuo é utilizado por fabricantes especializados em perfis formados a frio
e 0 processo descontinuo é geralmente utilizado pelos fabricantes de estruturas

metdlicas.

Figura 4 — Equipamento de perfilagdo utilizado no processo continuo

AV AV R~
\

Fonte: Google imagens (2019).

Figura 5 — Sequéncia do processo de perfilagéo

Entrada da
lamina de ago

Saida de perfil

G

Fonte: FAUSTINO (2014).
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Figura 6 — Processo descontinuo: (a) prensa dobradeira; (b) Sequéncia de

fabricacéo do perfil

Fonte: Google imagens (2019).

5.2 Solicitacdes
5.2.1 Estados - Limites

Um estado limite ocorre sempre que a estrutura deixa de satisfazer um de
seus objetivos (Pfeil e Pfeil, 2009, p. 56). A NBR 14762/2010 menciona os dois
estados-limites que devem ser considerados: estados-limites ultimos (ELU) e os
estados-limites de servico (ELS). Os estados-limites ultimos estéo relacionados com
a seguranca da estrutura sujeita as combinacdes mais desfavoraveis de acdes
previstas em toda a vida Util projetada, durante a constru¢do ou quando atuar uma
acao especial ou excepcional. Os estados-limites de servico estdo relacionados com

o desempenho da estrutura sob condigdes normais de utilizac&o.

A condicdo de seguranca se refere ao requisito de que a forca na qual a
estrutura consegue suportar seja sempre superior a forca a que ela esta submetida

durante sua vida util.

Essas condicbes usuais de seguranca, referente aos estados limites

ultimos, sdo expressas por:
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Ry =S, (1)

Onde:

Sd representa os valores de calculo dos esforgos atuantes;

Rd representa os valores de calculo dos correspondentes esfor¢os resistentes.

Em relacdo aos estados limites de servico, as condicfes sao expressas

por:

Sser < Slim (2)

Onde:

Sser representa os valores dos efeitos estruturais de interesse;

Siim representa os valores-limites adotados para esses efeitos.

5.2.2 Acdes

Na analise estrutural deve ser considerada a influéncia de todas as acfes
gue possam produzir efeitos significativos para a estrutura, levando-se em conta os
estados-limites ultimos e de servico (NBR 14762/2010). Podem se classificar em

acOes permanentes, variaveis e excepcionais.

Acdes permanentes sdo as que ocorrem com valores praticamente
constantes durante toda a vida util da construcdo, sendo subdivididas em diretas e
indiretas. As diretas sdo constituidas pelo peso préprio da estrutura e pelos pesos
préprios dos elementos construtivos fixos e das instalacdes permanentes. As indiretas
sdo constituidas pelas deformacdes impostas por retracdo e fluéncia do concreto,
deslocamentos de apoio e imperfeicbes geométricas (NBR 14762/2010).

As acles variaveis sdo definidas pela NBR 14762/2010 como as que
ocorrem com valores que apresentam varia¢des significativas durante a vida util da
construcdo. S&o comumente causadas pelo uso e ocupacéo da edificacdo, como as

acOes decorrentes de sobrecargas em pisos e coberturas, de equipamentos e de
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divisérias moveis, de pressdes hidrostaticas e hidrodinamicas, pela acdo do vento e

pela variacdo da temperatura da estrutura.

As acdes excepcionais sao as que tém duracdo extremamente curta e
probabilidade muito baixa de ocorréncia durante a vida da constru¢do, mas que devem
ser consideradas nos projetos de determinadas estruturas. S8o aquelas decorrentes
de causas como explosdes, choques de veiculos, incéndios, enchentes e sismos

excepcionais.

Os valores caracteristicos das a¢fes estdo definidos na NBR 14762/2010
e em outras normas brasileiras especificas. As permanentes sao representadas por

Fgk € as variaveis por Fqk.

Os valores de célculo das acBes sdo obtidos a partir dos valores

representativos, Fr, multiplicando-os pelos respectivos coeficientes de ponderagéo, yr.

Os coeficientes de ponderacao das acfes no ELU séo representados por
Ya. Ya € Wo com 0s valores estabelecidos nas Tabelas 2 e 3 da NBR 14762/2010. No
ELS, geralmente o yr é igual a 1,0, mas sdo usados os fatores de redugao Y1 e Y2

especificados na Tabela 3 da mesma NBR.
5.2.3 Combinacfes

A NBR 14762/2010 diz que um carregamento é definido pela combinacgéo
das acbGes que tém probabilidades ndo desprezaveis de atuarem simultaneamente
sobre a estrutura, durante um periodo preestabelecido. A combinacgéo das ac¢des deve
ser feita de forma que possam ser determinados os efeitos mais desfavoraveis para a
estrutura; a verificacdo dos estados-limites ultimos e dos estados-limites de servico
deve ser realizada em funcdo de combinacdes ultimas e combinacfes de servico,

respectivamente.

As combinagfes ultimas podem ser normais, especiais, de constru¢ao ou
excepcionais. Cada tipo € especificado no item 6.7.2 da NBR 14762/2010 bem como
suas respectivas expressdes. As combinacdes de servico podem ser quase
permanentes, frequentes e raras, também especificadas na mesma NBR, no item
6.7.3.
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5.3 Dimensionamento conforme NBR 14762/2010

O dimensionamento de perfis metalicos parte da premissa de que 0s
esforcos resistentes devem sempre ser superiores aos solicitantes para garantir a
estabilidade da estrutura (GUANABARA, 2010, p. 32). Para isso é necessario fazer
uma analise estrutural que consiste em determinar os efeitos das acdes na estrutura,
visando efetuar verificacbes de estados-limites dltimos e de servigco, conforme o

fluxograma da Figura 7.

Figura 7 — Fluxograma das verificagbes conforme NBR 14762/2010

— Tragdo Ntsa < Ntra
— Compressio N¢sa < Nera
Dimensionamento Msq < Mpqg

ﬁ Flexao Simples

Vsa < Vgra

Flexao Nsa + Mysa + Mysa <10
Composta Nra ~ Mxpa  Myra

Fonte: Elaborado pelo autor.

A resisténcia ao escoamento deve ser adotada a do a¢o virgem ou do ago

modificada conforme Anexo B dessa da NBR em estudo.

5.3.1 Barras submetidas a forca axial de tragédo

Ao se dimensionar a estrutura submetida a forca axial de tragdo, a mesma

precisa atender a seguinte condi¢ao, conforme a NBR 14762/2010:

Ntsa < Ntra (3)
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Onde:

Ntsd é a forca axial de tracdo solicitante de calculo;

Ntrd € a forca axial de tragéo resistente de calculo.

A forca resistente de calculo, Nird, € 0 menor dos valores obtidos
considerando o escoamento da secédo bruta, ruptura da secao liquida fora da regido
da ligacdo e ruptura da secdo liquida na regido da ligacdo, de acordo com as
expressoes indicadas no item 9.6.2 da NBR 14762/2010.

5.3.2 Barras submetidas a forca axial de compresséao

Quando as barras forem submetidas a forca de compressao, precisa-se,

assim, atender a condigao:

Nc,Sd < Nc,Rd (4)
Onde:

Nc,sd € a forgca axial de compresséao solicitante de calculo;

Ncrd € a forca axial de compresséao resistente de célculo.

A forca axial resistente, Nc,rd, € 0 menor valor calculado entre as expressoes
indicadas nos itens 9.7.2 e 9.7.3 da mesma norma brasileira, quando o elemento é

submetido a flambagem global ou distorcional.

Flambagem é um fendmeno de instabilidade elastica que pode ocorrer em
elementos comprimidos delgados, e que se manifesta pelo aparecimento de
movimentos significativos transversais a direcdo principal de compressédo (deflexdo
lateral). Em situacdes reais, todo carregamento axial € derivado em uma flexo-
compressédo, ou seja, 0 elemento estrutural comprimido também recebe esforcos de
flexdo devido as imperfeicbes geométricas e cargas excéntricas. Em geral, a

flambagem leva a uma falha repentina e dramatica da estrutura (ESSER, 2014, p. 27).

Chodraui (2003) menciona que na flexdo e compresséo existem trés modos

de flambagem: local, distorcional e global (para o modo global: flambagem por flexao,
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torcéo e flexo-torcdo — para barras submetidas a compresséo, e flambagem lateral

com tor¢ao — para barras submetidas a flexao).

Esser (2014) ainda menciona uma caracteristica que diferencia a
flambagem local da distorcional, que é a deformacéo da secéo apos o carregamento
critico. Na flambagem por distor¢édo a se¢éo perde sua forma inicial, 0 que ndo ocorre
na flambagem local. A Figura 8 representa o modo distorcional de um perfil “U”

enrijecido submetido a compresséao centrada e flexdo (momento fletor).

Figura 8 — Flambagem local e distorcional

Flambagem
por distorcdo

Flambagem local

Fonte: SILVA e PIGNATTA (2008).

5.3.3 Barras submetidas a flexdo simples

A NBR 14762/2010 enquadra nesse item as condicbes de
dimensionamento as quais as barras sao submetidas em relacdo ao Momento Fletor

e Esfor¢o Cortante:

Mgg < Mgq (5)

Vsa < Vra (6)

Onde:

Msd € 0 momento fletor solicitante de célculo;
Mrd € 0 momento fletor resistente de célculo;
Vsd € a forca cortante solicitante de célculo;
VRd € a forga resistente de célculo.
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O momento fletor resistente de calculo Mrd € 0 menor valor entre as
expressdes indicadas nos itens 9.8.2.1, 9.8.2.2 e 9.8.2.3 da NBR 14762/2010, se
tratando do inicio de escoamento da secdo, flambagem lateral com torcdo e
flambagem distorcional.

A forca cortante resistente de célculo Vrdatem seus calculos estipulados no
item 9.8.3 da mesma norma, variando de acordo com a relagao “h/t”, no qual “t” é a

espessura da alma do perfil e “h” a largura da alma.

Existem ainda verificagbes quanto ao momento fletor e forga cortante

atuando em conjunto expostas no item 9.8.4 da NBR 14762/2010.

5.3.4 Barras submetidas a flexdo composta

A combinacédo da for¢ca normal solicitante de calculo e os momentos fletores
solicitantes de calculo precisam satisfazer a expressao:

N My sa My sa
2sd 4 XS4 4 s < 1,0 (7)
NRra  MxRd My Rra

Onde

Nsd € a forca axial solicitante de célculo de tracdo ou compressao;

Mx,sd € My,sd S80 0s momentos fletores solicitantes de célculo, na secao considerada,
em relacdo aos eixos x ey, respectivamente;

Nrda € a forca axial resistente de célculo de tracdo ou compressao;

Mx,rd € My,rd SA0 0S momentos fletores resistentes de calculo, em relacao aos eixos X

e y, respectivamente.

Para a analise dos esforcos resistentes descritos anteriormente conforme a
NBR 14762/2010 optou-se por utilizar o software mCalcPerfis 3.0 (Stabile Engenharia
Ltda, 2018), uma calculadora de perfis que verifica 0s mesmos obtendo resisténcias
de calculo de tracdo, compressao, cortante em relacdo aos dois eixos e flexao,

também em relacéo aos dois eixos.
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A metodologia utilizada para alcancgar os objetivos deste trabalho pode ser

observada no fluxograma da Figura 9.

Figura 9 — Fluxograma dos processos metodologicos

Estudo sobre o
tema

Estudo sobre as
forgas atuantes nos
perfis

_—

Estudo sobre o
dimensionamento
conforme a NBR

Estudo sobre o
software
MocalcPerfis

Estudo sobre as
industrias locais

Parametrizagdao dos
perfis, secOes e
concepgao
estrutural

Introdugdo dos
dados no software

Retirada dos dados
do software
mCalcPerfis e

Elaboragdo das
tabelas

calculo da carga

Fonte: Elaborado pelo autor.

6.1 Procedimento para elaboracao das tabelas
A tabela a ser desenvolvida neste trabalho tera trés variaveis:

e Os perfis dobrados a frio mais usuais dentro do mercado local, como descritos
no Quadro 5;
e O vao livre, de 1000 a 9000mm, variando de 500 em 500mm,;

e Modo de aplicacao da carga (Quadro 6).

A partir dos catalogos encontrados dos perfis metalicos mais usuais em Palmas
— TO, foram parametrizadas as dimensdes dos perfis para o desenvolvimento das
tabelas conforme o Quadro 5. Pode-se observar os quatro tipos de perfis aqui

propostos e suas respectivas dimensoes.
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Quadro 5 — Dimensdes dos perfis utilizados no estudo

U simples U enrijecido BOX (duplo U simples) | CAIXA (duplo U enrijecido)
L/
L
B :
L—b_—J

Dimensées (mm) Dimensdes (mm) Dimensdes (mm) Dimens6es (mm)

bw x bf t bw x bf x D t bw x bf t bw x bf x D t
1,52 1,52 1,52 1,52
2,00 2,00 2,00 2,00
50 x 25 2,28 50x25x 10 2,28 50 x 50 2,28 50x25x 10 2,28
2,66 2,66 2,66 2,66
3,04 3,04 3,04 3,04
1,52 1,52 1,52 1,52
2,00 2,00 2,00 2,00
2,28 75x40x 15 2,28 2,28 75x40x 15 2,28
75 x40 2,66 2,66 75 X80 2,66 2,66
3,04 3,04 3,04 3,04
4,76 2,00 4,76 2,00
2,00 100x50x 17 2,28 2,00 100x50x 17 2,28
2,28 2,66 2,28 2,66
100 x 40 2,66 3,04 100 x 80 2,66 3,04
3,04 2,00 3,04 2,00
4,76 2,28 4,76 2,28

127 x50x 17 127 x50x 17

2,00 2,66 2,00 2,66
2,28 3,04 2,28 3,04
100 x 50 2,66 2,00 100 x 100 2,66 2,00
3,04 2,28 3,04 2,28
4,76 150 x 50 x 20 2,66 4,76 150 x 50 x 20 2,66
2,00 3,04 2,00 3,04
2,28 4,76 2,28 4,76
127 x 50 2,66 2,00 127 x 100 2,66 2,00
3,04 2,28 3,04 2,28
4,76 200x 75x 25 2,66 4,76 200x 75x 25 2,66
2,00 3,04 2,00 3,04
2,28 4,76 2,28 4,76
150 x 50 2,66 2,00 150 x 100 2,66 2,00
3,04 2,28 3,04 2,28
4,76 250x 85 x 25 2,66 4,76 250 x 85 x 25 2,66
2,00 3,04 2,00 3,04
2,28 4,76 2,28 4,76
200 x 50 2,66 2,00 200 x 100 2,66 2,00
3,04 2,28 3,04 2,28
4,76 300 x 85 x 25 2,66 4,76 300 x 85 x 25 2,66
3,04 3,04
4,76 4,76

Fonte: Elaborado pelo autor.
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[{Pg 1)

Os modos de aplicacdo da carga demonstrados no Quadro 6, sendo “n” o
namero de espacgos iguais no vao da viga, possuem o0s coeficientes que estao
relacionados a obtencado dos esfor¢os atuantes nos perfis analisados. As expressoes,
fazendo uso destes coeficientes, estdo descritas a seguir, sendo “L” o vao livre em X,

[Pl

g” o carregamento, “P” a carga pontual e “E” o mddulo de elasticidade.

Momento positivo maximo: a*P*L;
Reacao no apoio: c*P;

Flecha maxima: e*P*L3/E*l;
Carga uniforme equivalente: f*P;

Coeficiente da flecha para carga uniforme equivalente: g.

Quadro 6 — Modo de aplicacédo da carga e seus respectivos coeficientes

N Carregamento Coef. Viga S|mplesmente
apoiada
_ a 0,125
4 P=dl c 0,500
- e 0,013
f 1,000
— - g 1,000
a 0,250
P c 0,500
2 ! e 0,021
N A f 2,000
g 0,800
a 0,333
PP c 1,000
3 [ e 0,036
N A f 2,667
g 1,022
a 0,500
PP P c 1,500
4 l l l e 0,050
AN A f 4,000
g 0,950

Fonte: Adaptado de D’Alambert e Lippi (2012).
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As tabelas de pré-dimensionamento a serem apresentadas se basearam
no modelo proposto por D’Alambert e Lippi (2012), no qual foram desenvolvidas para
os perfis Gerdau AcoMinas, tipo | duplamente simétricos, conforme Quadro 7. E
possivel observar o carregamento total admissivel na viga, em toneladas, de acordo

com o perfil, 0 modo de aplicacdo da carga e o vao livre, dado em milimetros.

Quadro 7 — Tabela de pré-dimensionamento para vigas com uma carga concentrada

VIGAS COM UMA CARGA CONCENTRADA P (tf)
PERFIS Ix4 Vao Livre (mm)
¢m” (500 | 1000|1500 | 2000 | 2500 | 3000 | 3500 | 4000 | 4500 | 5000 | 5500
W150x13,0 | 635 |16 | 8 5 4 3 3 2 2 2 2 1
W 150x18,0 | 939 | 22 | 12 8 6 5 4 3 3 3 2 2
W 200x15,0 | 1305 23 | 12 8 6 5 4 3 3 3 2 2
W200x19,3 |1686( 30 | 15 | 10 8 6 5 4 4 3 3 3
W200x22,5 (202933 | 18 | 12 9 7 6 5 4 4 4 3
W250x17,9 (229132 | 17 | 11 | 8 7 6 5 4 4 3 3
W200x26,6 |2611|30| 23 | 15 | 11 9 8 7 6 5 5 4
W250x22,3 |[2939|38 | 21 | 14 | 11 8 7 6 5 5 4 4

Fonte: Adaptado de D’Alambert e Lippi (2012).

Conforme o Quadro 7, no qual se considera uma situacao de vigas com
uma carga concentrada, utilizando um perfil do tipo “W 200 x 15” e vao livre 1500mm,

a carga suportada sera de 8 tf.

6.2 Obtencéao dos esforgos resistentes

Para encontrar os esforcos maximos no qual os perfis estdo submetidos,
utilizou-se o software Mcalc Perfis 3.0 (Stabile Engenharia Ltda, 2018). A forma na
qual se operou o software segue 0s passos abaixo expostos. Primeiramente é
necessario configurar os parametros de entrada como unidades de medida, precisao,
tipo de aco, limites de esbeltez, médulo de elasticidade (Figura 10). Em seguida
define-se qual o perfil e suas dimensdes (Figura 11), originando as caracteristicas
geomeétricas geradas pelo programa (Figura 12). A partir dos dados de entrada,
introduz-se, por ultimo, os comprimentos de flambagem e calcula-se, entdo, o0s

esforcgos resistentes (Figura 13).



Figura 10 — Configuracdes do software

Configuragdes
Unidades e Coeficientes l Dados ]

Inidade de Comprimenta IInidade de Forca Precizdn doz valores no relatdrio
* m {® |aqf 0

" om (" kM " 0.0

" mm (™ if f« .00
PFF Area Liguida f‘: ggggn
r=|1 S Eeaiall' #& | nooooo
Ao Padrd

e Ezbeltez

Ao |45 TH 436 Selecionar Lirnite: & trag&o: 220

£, [250 MPa f, [400 MPa Limnite & compressSo; (200
Ruptura - Trag&o [perfis formados a frio] Médula de Elasticidade da Ao
¢ Maregido daligagdo [T =1.65) E 00000 MPa
(" Fora daregidio da igac8o [ 7 = 1.25)

Cancelar | Padran |

Fonte: Elaborado pelo autor.

Figura 11 — Insercao dos parametros de dimenséao

& sT_stabile :: mCalc_Perfis X
Arquive  Editar  Ajuda
Perfil | [ U Envigecida [F.F.] | | Solickaciies de Caleulo (kaf & m)
Dimensties My o4 | . | (Y | h |1 =
127
By m Mesa | Wesd | My | Cms [1 =

Comprimentos da Barra [m)

KoL | Kale| My [20.16 Travei L/ Ago|ASTH A3 Selecionar

KoLy | b | Ny [53.98 [3 fy [280  MPa fy [400 MPa

Besisténciaz de Calculo
s Mg ra |0 Sd/Rd =1 Wi |0 Sd/Rd=10
e Mera |0 Sd/Rd=0 e Rd |0 Sd/Rd =10

M, ra |0 Sd/Rd=0 Ml Ra |0 Sd/Rd=0

UENR 127 x50 x 17 x 2

Petfiz Favaritos:

[Bw BE D <
12

50 1 z.z28
50 17 2.&8
50 17 2.04 v
cm e -
Adiciona | Remave | Seleciona | Calcular Relatdrio Canfiguracio Saair

Climne nara ir nara noardvieen nerfil

Fonte: Elaborado pelo autor.
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Figura 12 — Propriedades geométricas do perfil

UEMR 127 x50x17x2 >
Perfil Simples Perfil Composto
[y 120,504 crmd
| I 16.814 cmd
Hg 1.589 cm
¥y 6,35 cm
Area: 4.9 cm
It : 0,067 cmd
Gy 614,05 cmi
i 3836 cm
[T 0 crm
FPezo 3.847 kaf/m
My 4,959 cm
Ty 1.852 cm
Fonte: Elaborado pelo autor.
Figura 13 — Obtencé&o dos esforcos
& 57 Stabile : mCalc_Perfis *
Arquive Editar  Ajuda
Perfil [T U Errigecida [F F) | | Solicitaghies de Caloulalkgf & m]
Dimensties M, 54 | Wags | My 4 | Ch |1 &
b, [127
w mm ;I—'h My, 54 | Yo sd | My sa | Cro |'I =
be |50 T r X - : omen - ,17
D 17 mmm Br - —E— - omprimentos da Barra [m
t |2 mm L o Kl 2 Kalz|2 T [40.33 Travej L/ Ago ASTH 436 Selecionar
by — Kuly |2 Lb |2 Sy [107.97 E fo 250 MPaf, [400 MPa
Besisténcias de Céloulo
O T Mg, ra [5057.24 Sd/Rd=0 Wy rd |2290,91 Sd/Rd=0
Mera [11136.36 Sd/Rd=0 Wi g [3245,45 Sd/Rd=0
I8 Iy, .. Ma[3®222  SdRd=0 Mg [107.05 sdRd=0
UENR 127 x50 17 x 2
Mesg |, Musy | Misa _ Musd | Mysd | Misd _
Pefis Favoritos: Mg Mg Moy u Mypd  Myrd MNird

[Bw BE D =
175 €2 12 1.9 ~ Msd | Mysd_Misd _
127 50 17 2.2 Mard Myrd Mind
127 S0 17 2.6
127 50 17 3.04 v
Adiciona Remave | Seleciona | _________ Caleular Rielatdrio Configuragio Sl
Fonte: Elaborado pelo autor.
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O software disponibiliza, também, a memodria de calculo, que consiste em
um relatério de verificacdo conforme a NBR 14762/2010, a fim de detalhar todo o

procedimento realizado na obtencéo desses esforgos (Figuras 14 a 21).

Pode-se observar na Figura 14 o calculo do esforgo de Tracdo, no qual se
adota o menor dos valores obtidos considerando o escoamento da se¢éo bruta e
ruptura da secao liquida de acordo com as expressodes indicadas no item 9.6.2 da
NBR 14762/2010.

Figura 14 — Memoria de calculo do software

[ Meméria de Calculs — O *

Arquivo

N&o Definido ~

Cliente: || Mo Definido

Obra: || Nao Definido

Responsavel: || Mo Definido

Conforme NER. 8300:2008 e NBR 14762:2010

Perfil U Enrigecido (Formado a frie)

Perfil: UENR 127 x 50 x 17x 2
Ago: ASTM A3S fy = 250 MPa fu = 400 MPa

COMPRIMENTOS DA BARRA

Kxlx =2m Kiit=2m
Kyly =2m Lb=2m

1. Calculo da Tragao

Cr= 1,00 Coefidente de reducdo da area liquida
& f

Mgy = ¥ _ 1113536 kof  Resisténcia de escoamento
T
Mypz = Cr-bn-fy _ 11878,79 kaf Resisténcia & ruptura
1,65
Mipg = 11136,36 kgf Resisténcia 3 tracdo
SOLIC. Mg _ po0 <100 oK
RESIST. Mgy

Fonte: Elaborado pelo autor.

Nas Figuras 14 e 15 € demonstrado o processo de obtencéo do esforco de
compressao, no qual consiste no menor valor calculado entre as expressdes indicadas
nos itens 9.7.2 e 9.7.3 da NBR 14762/2010, quando o elemento é submetido a
flambagem global ou distorcional. Para isso é calculada a forga axial de flambagem
global elastica, “Ne”, a menor entre os trés eixos (x, y e z); o indice de esbeltez
reduzido, “Ao” € a area efetiva global e local.



Figura 15 — Memodria de calculo do software — parte 2

H Memiria de Célculo —

Arquive
2. Calculo da Compresséo
a® E 1
M, = x2 = 59466,38 kaf
q<x 'Lx)
a® E 1
Moy = ¥ _ B297,15 kaf
2
oy Ly

2
Nez=i2.|:%+(3._'|:|= 305,38 kof
ro G<z 'Lz)

2

H=1-22 - 066
s

Nexz=Nex +Nez_ 1- _4'Nex 'Nez'H - 7889,82 kgf
2H (NEI +NEZ)2

N, = 7889,82 kaf

1= Aty 1o
o = =
NE

iy <15 entdo 1 - 0,658 *0F _ 052

a) Calculo da resisténda & compressao devido & flambagem global

'QF(FE _ 0,00 m? Area efetiva devido & flambagem global
2l

1 Aef - fY 5087,24 kof Resisténda & compressdo devido & flambagem global

M =
R =720

Fonte: Elaborado pelo autor.

Figura 16 — Memoria de calculo do software — parte 3

E Meméria de Célculo -
Arquivo
o 1,20
b) Célculo da resisténda & compressdo devido & flambagem local

AFI,E _ 0,00 m? Area efetiva devido & flambagem local
el

FL
NHﬁd _ fif fv _ 883848 kof Resisténda & compressso devido & flambagem local
tRd =
1,20

M Rd = 5087,24 kgf Forga normal resistente de calculo & compresséo

SOLIC. N g
RESIST. N gy

3. Calculo da Resisténcia a Flexdo - eixo X

3.1. Calculo do momento resistente devido ao inicio do escoamento efetivo

= 0,00 <100 Okl

fgp = 0,00 m? Area efetiva da secio
Lief = 0,00 m4 Momento de inérda efetivo da secio em relacio ao eixo X
4= 0,00m Rebaixamento total do eixo baricéntrico

Yefna = Yt d= 0,06 m Posicdo final do eixo baricéntrico
nal

1. =1 — 4. .d? = 0,00 m4 Momento de inérda efetivo da seggio em relagdo ao eixo baricéntrico
G T oef ef =
W = I_G _ 0,00 m? Madulo eldstico efetivo
¥ @ final
ME& - Wer - fy — 431,30 kof.m Resisténda de calculo & flex3o para o inido do escoamento
i
1,10

Fonte: Elaborado pelo autor.
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O calculo da resisténcia a flexdo nos dois eixos (x e y) esta descrito nas
Figuras 16 a 19. O momento fletor resistente de calculo Mrd € 0 menor valor entre as
expressodes indicadas nos itens 9.8.2.1, 9.8.2.2 e 9.8.2.3 da NBR 14762/2010. O
momento relacionado ao inicio de escoamento da secao e na flambagem lateral com

torcao depende do médulo de resisténcia elastico da secao efetiva, Wer.

Figura 17 — Memdria de célculo do software — parte 4

& Memaéria de Calculo - O X

Arquivo

3.2. Calculo do momento resistente devido ao estado limite Flambagem Lateral com Torgdo

M, = Cp Ty F, wr My, = 541,89 kaf.m Momento fletor de flambagem lateral com torcde

W = 0,00 m? Médulo de resisténcia elastico da secdo bruta em relacio & fibra comprimida

IR - 09406 <A, <1,336 entio g0 = 1,11-(1- 0,278 %)

tnr = 0,584 Fator de reducdo associado & flambagem lateral com torgdo

Célculo de Weer na tenso o = %p 7 -y = 2099596837 kafjm?

Bef = 0,00 m? Area efetiva da secio
Teef = 0,00 m4 Momento de inércia efetive da secdo em relacdo ao eixo X
d=000m Rebaixamento total do eixo baricéntrico

Yo = Fat d=008m Posicio final do eixo baricEntrico
nal

Ig =l - Ay d? = 0,00 m4 Momento de inércia efetivo da secdo em relacdo ao eixo baricéntrico
el o

Woear = Iq = 0,00 m? Mddulo elastico efetivo
¥ & final
M;LdT _ TRLT Weer - fv _ 362,22 kafm Resisténcia de célculo & flexdo para o estado limite FLT
: 1,10
™ _ 362,22 kgfm Resisténcia de calculo 3 flexdo em relacio o eixo X
Rdx T
SOLIC, M,

= a8 _ 000 <1,00  OK
RESIST. M, g

4. Calculo da Resisténcia a Flexdo - eixo Y v

Fonte: Elaborado pelo autor.

Figura 18 — Memdria de célculo do software — parte 5

& Meméria de Calculo - O X

Arquive

4. Calculo da Resisténcia a Flexdo - eixo Y

4.1. Célculo do momento resistente devido ao inicio do escoamento efetivo

figp = 0,00 m? Area efetiva da secio
Lyef = 0,00 m4 Momento de inérda efetive da secio em relacdo ao eixo Y
d= 0,00 m Rebaixamento total do eixo baricéntrico

X =¥g+d=003m Pasicio final do eixa baricéntrica

G final
= _ 2 _ 0,00 m4 Momento de inércia efetivo da secdo em relagdo ao eixo baricéntrico
Ig =Ty —fgr o =
W= —8 - 000m  Médodéstco efetivo
. final

M - Wer 'fv _ 112,03 kafm Resisténcia de calculo 3 flexZo em relaco a0 eixo ¥

Ry C Lo

-

4.2. Cilculo do momento resistente devido ao estado limite Flambagem Lateral com Torcio

C = 100

Cp= LO0
i= 0,07 m Paradmetro da secdo transversal conforme Anexo E - NBR 14762:2010

M, = Csc'Nex . {J +C, J2 +,—|]2 . [h}}: 246,40 kaf.m  Momento fletor de flambagem lateral com torcdo

m e

W, = 0,00 m* Médulo de resisténdia eléstico da secio bruta em relagio & fibra comprimida
. W -,
o = M,

Fonte: Elaborado pelo autor.

- 07106 <4, <1,336 entfo x50 =1,11- (1-0,278 ‘,\.20)
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Figura 19 — Memoria de calculo do software — parte 6

& Meméria de Calculo - O X
Arquivo

|,

taT = 0,96 Fator de reducdo associado & flambagem lateral com torgdo

Célculo de Weef na tensfio & = Ta7 - Ty, = 23891853,99 kafjm?

fgf = 0,00 m2 Area efetiva da secio
Lyef = 0,00 m4 Momento de inérda efetivo da secdo em relagdo ao eixo Y
4= 0,00m Rebaixamento total do eixo baricéntrico

¥ =gt d= 0,03m Posicao final do eixo baricéntrico

5 final
la=l r— b d° = 0,00 md Momento de inércia efetivo da secio em relacdo ao eixo baricéntrico
G T Lyef ef =
Wil = Is = 0,00 m? Médulo elastico efetivo
%35 Final

MEIHT _ M _ 107,06 kgf.m  Resisténda de clculo 3 flex3o para o estado limite FLT
v
1,10

M = 107,06 kaf.m Resizténda de calculo 3 flexdo em relacdo ao eixo X
vl

soLic, Mgy

= = 0,00 < 1,00 OK!
RESIST.  M,eq

Fonte: Elaborado pelo autor.

O calculo da forca cortante nos dois eixos (x e y) esta descrito nas Figuras
20 a 21. A forca cortante resistente de calculo Vrd tem seus calculos estipulados no
item 9.8.3 da mesma norma, variando de acordo com a relagdo “h/t” (parametro de

esbeltez) e o coeficiente de flambagem local por cisalhamento.

Figura 20 — Mem¢ria de célculo do software — parte 7

& Meméria de Calculo - O *
Arquivo

e ¥ _ 0,00 < L,00 UK! "
RESIST. Mgy

5. Calculo da Resisténcia ao cortante - eixo X

_ 21,00 Parémetro de esbeltez

,00 Coefidente de flambagem local por dsalhamento

. k“_E _ 68,31 Parémetro de esbeltez limite para plastificacdo
v
06 -h-t-f

ky-E IR

i, =140 R

_ 88,54 Paradmetro de esbeltez limite para para inicio de escoamento 4, < A P entdo Vg =
v

Vogy = 2290,91 kaf Resisténda ao esforgo cortante em relagdo ao eixo X
X

SOLIC.  Myeq _
RESIST. W,gq

6. Calculo da Resisténcia ao cortante - eixo Y

0,00 < 1,00 CK!

4 = L 59,50 Parémetro de esbeltez

h
t
ko =5,

i} Coefidente de flambagem local por dsalhamento

_ 68,31 Parémetro de esbeltez limite para plastificacdo

06 -h-t-f
2 - . = v
- 88,54 Parametro de esbeltez limite para para inicio de escoamento 3, = A, entdo Yoy = ————— v

41n

Fonte: Elaborado pelo autor.
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Os esfor¢cos combinados de Momento e Normais ndo sao verificados, devido

a necessidade de introduzir os esfor¢cos atuantes, dispensavel nesse momento.

Figura 21 — Memoria de calculo do software — parte 8

& Meméria de Caleulo - O hed

Arquive

6. Calculo da Resisténcia ao cortante - eixo Y ~

_ 59,50  Pardmetro de esheltez

A=

h
t
ke =5,

0o Coeficiente de flambagem local por cisalhamento

=1,08- k"_E = 6831 Parémetro de esbeltez limite para plastificacio

06 h-t-f,
10

i, =1,40- ky E _ 88,54 Parémetro de esbeltez limite para para inicio de escoamento i, < lp entio Vg =
f,
v

Vedy = 3245,45 kaf Resisténdia ao esforgo cortante em relagdo ao eixo ¥

SOLIC _ Yy _ gop <100 ok

RESIST. Va4

7. Equacdes de Interagéo

Mesg |, Moo | Mo _ g 0o

Nc Ra MXRO ¥Ra

Mysd | Mysd Misd _ g oo
Mupd Myrd Miad

Musd | Mysd _Misg — 0,00
Mypd  Mypd Mipd

Fonte: Elaborado pelo autor.

Dessa maneira, foi realizado esse procedimento para cada perfil
parametrizado no Quadro 5, variando, também, o comprimento de flambagem (largura
do vdo, de 1000 mm a 9000 mm). Todos os resultados encontrados estédo

apresentados nos Apéndices.

No lancamento dos dados de comprimento de flambagem, pode-se
observar nas figuras acima que sao especificados em relacdo aos trés eixos (X, y e z).
O vao livre (L), no eixo X, foi variando, de 1000 a 9000 mm, até atingir o limite de
esbeltez, estabelecido por norma, ja nos demais eixos (y e z) quando estes atingiram
o limite de esbeltez maximo, introduziu-se travamentos nas dire¢des dos eixos y e z,
diminuindo assim os comprimentos de flambagem, ou seja, para perfis com
comprimento de flambagem em y e z até 3,5 m, ndo foi introduzido nenhum
travamento, para 4m <kyly e kzlz < 6m foi introduzido um travamento, por fim para 6m

<kyly e kzlz < 9m foram introduzidos 2 travamentos.
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6.3 Calculo das cargas

Com os momentos maximos obtidos, € realizado o célculo das cargas
suportadas por cada perfil metélico, para os modos de aplicacdo de carga estipulados
no Quadro 6. Para cada momento encontrado através do mCalcPerfis (Apéndices B a

E), vao estipulado e carregamento € encontrada a carga resistente de cada perfil.
6.3.1 Modo de aplicagéo - carga distribuida

Para a aplicacdo de uma carga distribuida, 0 momento maximo pode ser
encontrado através da equacao:

qxL?

M. =
max 8

(8)
Onde:
g € a carga distribuida aplicada;

L é o véo livre.

Com o momento resistente, obtido através do mCalcPerfis, aplicando a
equacao do momento acima descrita, encontra-se, portanto, o valor da carga

distribuida no qual o perfil suporta.
6.3.2 Modo de aplicagédo — uma carga pontual

Para a aplicacdo de uma carga pontual, 0 momento maximo pode ser

encontrado através da equacéao:

)
Onde:

P é a carga pontual;

L é o vao livre.

Com o momento resistente, obtido através do mCalcPerfis, aplicando a
equacao do momento acima descrita, encontra-se, portanto, o valor da carga pontual

no qual o perfil suporta.
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6.3.3 Modo de aplicacéo — duas cargas pontuais

Para a aplicacdo de duas cargas pontuais, 0 momento maximo pode ser

encontrado através da equacao:

(10)

Onde:
P é a carga pontual;

L é o vao livre.

6.3.4 Modo de aplicagéo — trés cargas pontuais

Para a aplicacéo de trés cargas pontuais, 0 momento maximo pode ser

encontrado através da equacao:

(11)

Onde:
P é a carga pontual;

L é o véo livre.

Com o momento resistente, obtido através do mCalcPerfis, aplicando a
equacdo do momento acima descrita, encontra-se, portanto, o valor da carga pontual

no qual o perfil suporta.

7 RESULTADOS E DISCUSSOES

Ao realizar o dimensionamento da estrutura, esta precisa suportar as
cargas submetidas para manter-se estavel, incluindo o peso proprio dos seus
elementos constituintes, e a etapa de calculo desses esforcos € realizada no pré-
dimensionamento. Por isso, as tabelas de pré-dimensionamento aqui apresentadas
servirdo de auxilio aos profissionais quando da escolha e verificacdo de qual perfil

mais adequado para cada situacdo de carga na qual a estrutura precisa suportar.

Foram desenvolvidas dezesseis tabelas, conforme o modo de aplicacéo da
carga. Na parte superior da tabela, encontra-se o vao livre (comprimento de

flambagem), em relac&o ao eixo x, em mm. As duas primeiras colunas apresentam as
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dimensdes dos perfis, conforme ja demonstrado no Quadro 5, e as duas colunas
seguintes sao as inércias dos perfis nos dois eixos (X e y). No cruzamento das células,
com o comprimento de flambagem e o perfil especificado, tem-se o valor da carga
suportada, em Tf/m (para carga distribuida) e Tf (para carga pontual).

As tabelas elaboradas séo apresentadas no Apéndice A.

7.1 Aplicacgao das tabelas

Considerando uma laje de um mezanino conforme a Figura 22, utilizando

as tabelas aqui desenvolvidas, determinar qual perfil mais adequado para a viga V1.

Figura 22 — Planta baixa laje mezanino

V1
i
y
V2 w1 V2
i
&
s
V1
Iy
’
J
V2 | V1 V2
4
y
V1

Fonte: Elaborado pelo autor.
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Cargas permanentes:

- Pp laje = 250 kg/m2 x 2,5 m = 625 kg/m

- Pp revestimento = 63 kg/m? x 2,5 m = 157,5 kg/m

- Pp estrutura (estimado) = 25 kg/m? x 2,5 m = 62,5 kg/m

Cargas variaveis:
- Sobrecarga = 150 kg/m? x 2,5 m = 375 kg/m

Combinacdo frequente de servico (Conforme item 6.7.3.3 da NBR
14762/2010):

Foer = 2 Fgix + Y1 * Fou e + 2 (Y25 * Fojix)
E,, = (625 + 157,5 + 62,5) + (0,6 * 375)
Fyer = 1070 kg/m = 0,0107 tf /cm
- Viga V1

Figura 23 — Carga distribuida na viga V1

1070 kg/m

5m

Fonte: Elaborado pelo autor.

Deslocamento maximo = L/350 (Considerando viga de piso, conforme NBR
8800/2008)

4
Equacao da flecha maxima para carga distribuida = % * %
Portanto:
5 4
384 EI — 350
1750 qlx3
* <lIx

384 E
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0,0107 = 5003
2039,432

Ix > 2988,571 cm*

Ix = 4,557 =

Utilizando a tabela aqui proposta para perfis “duplo U enrijecido (CAIXA)”,
com o modo de aplicacéo de carga distribuida, o perfil adequado, com inércia superior
a necessaria (2988,571 cm?), seria o Perfil CAIXA 250x85x25 na chapa 4,76 mm,
conforme Figura 24, visto que este apresenta uma inércia no eixo x de 3733,034 cm?,
e suporta uma carga de 2,172 tf/m, sendo, portanto, maior que a carga atuante, 1,07
tf/m.

Figura 24 — Trecho da tabela para perfil CAIXA — carga distribuida (Quadro 20)

Dimensdes (mm) vao livre L (mm)
Ix (cm4) [ ly (cm4) |Lx =4500|Lx =5000|Lx =5500| Lx = 6000 Ly=3000 | Lx = 6000 Ly= 2000
bw x bf x D t gx (tf/m) [ gx (tf/m) | gx (tf/m) gx (tf/m) gx (tf/m)
2,00 [ 946,185 | 533,105 | 0,700 0,567 0,468 0,394 0,394
2,28 (1066,981| 603,156 | 0,822 0,666 0,551 0,463 0,463
200 x 75x 25| 2,66 [1226,445| 696,474 | 0,993 0,805 0,665 0,559 0,559
3,04]1380,807| 787,796 | 1,167 0,945 0,781 0,656 0,656
4,76 12017,150|1176,813[ 1,811 1,467 1,212 1,019 1,019
2,00(1722,182| 846,842 | 0,987 0,799 0,661 0,555 0,555
2,2811945,187| 959,233 | 1,159 0,939 0,776 0,652 0,652
250 x 85 x 25 2,66 [2240,865|1109,396| 1,400 1,134 0,937 0,787 0,787
3,04 [2528,575|1256,859| 1,647 1,334 1,103 0,926 0,926
4,76 13733,034|1891,276( 2,681 2,172 1,795 1,508 1,508
2,00 |2646,769| 987,969 | 1,249 1,012 0,836 0,703 0,703
2,28(2991,760|1119,584| 1,508 1,222 1,010 0,848 0,848
300 x 85 x 25| 2,66 |3450,088|1295,629 1,816 1,471 1,216 1,022 1,022
3,04 [3897,119|1468,737| 2,132 1,727 1,427 1,199 1,199
4,76 [5781,422]|2216,286| 3,461 2,803 2,317 1,947 1,947

Fonte: Elaborado pelo autor.

8 CONSIDERACOES FINAIS

Obteve-se, com esse trabalho, uma breve compreensdo dos perfis
formados a frio, as prescricbes e diretrizes normativas a respeito do seu
dimensionamento, a criacdo das tabelas de pré-dimensionamento e um exemplo

pratico da sua utilizacao.

As tabelas desenvolvidas se provaram de grande aplicabilidade facilitando

o pré-dimensionamento das estruturas metalicas. Constatou-se, também, que a
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variabilidade de comprimentos de flambagem e dimensdes de perfil podem atender

diversas situacoes.

A aplicacédo da tabela comprova sua utilidade, servindo como auxilio aos
profissionais quando do pré-dimensionamento das estruturas, proporcionando

agilidade no processo e possibilidade de verificagao dos perfis.

A utilizacao das tabelas se limita aos perfis, comprimentos de flambagem e
modos de aplicacdo de carga especificados, ndo sendo recomendado seu uso em
qualquer situacdo ndo apresentada. Com os dados de saida do software dispostos
nos Apéndices, sugere-se como complemento a esse estudo, a analise dos elementos
estruturais submetidos a tracdo, compressdo e a cortante, ampliando, assim, 0s
parametros de pré-dimensionamento de forma a agregar um maior conhecimento aos

profissionais.
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APENDICE A - Tabelas de Pré — Dimensionamento para os perfis “U simples”, “U

enrijecido”, “duplo U simples (BOX)” e “duplo U enrijecido (CAIXA)’

Quadro 8 — Cargas suportadas por cada perfil de acordo com o comprimento do véo

— Perfil U simples — Carga distribuida (Tf/m)

Dimensdes (mm) vao livre L (mm)
Ix cm4)|ly (cm4)[Lx =1000|Lx =1500|Lx =2000|Lx =2500fLx =3000{Lx =3500
hxB |espessura gx (tf/m) | gx (tf/m) | gx (tf/m) | gx (tf/m) | gx (tf/m) [ gx (tf/m)
1,52 5,507 | 0,887 0,308 0,098 0,077 0,043 0,025 0,023
2,00 6,925 | 1,127 0,424 0,149 0,106 0,061 0,037 0,009
50 x 25 2,28 7,685 | 1,260 0,485 0,178 0,121 0,071 0,044 0,037
2,66 8,643 | 1,430 0,564 0,215 0,141 0,084 0,054 0,044
3,04 9,517 | 1,590 0,638 0,250 0,159 0,096 0,063 0,050
1,52 20,512 | 3,707 0,719 0,270 0,117 0,057 0,067 0,044
2,00 26,220 | 4,770 1,048 0,404 0,187 0,094 0,101 0,068
75 x 40 2,28 29,388 | 5,368 1,250 0,488 0,232 0,118 0,122 0,083
2,66 33,500 [ 6,154 1,529 0,605 0,289 0,152 0,151 0,103
3,04 37,402 | 6,911 1,764 0,696 0,341 0,187 0,174 0,120
4,76 52,579 [ 9,994 2,549 1,065 0,558 0,397 0,266 0,189
2,00 51,246 | 5,229 1,549 0,579 0,251 0,230 0,145 0,095
2,28 57,587 | 5,892 1,838 0,695 0,310 0,273 0,174 0,115
100 x 40 2,66 65,881 [ 6,765 2,235 0,854 0,382 0,334 0,213 0,141
3,04 73,821 | 7,610 2,572 0,981 0,456 0,383 0,245 0,165
4,76 105,522f 11,097 | 3,791 1,534 0,779 0,579 0,383 0,268
2,00 60,851 [ 9,693 1,728 0,690 0,332 0,171 0,095 0,118
2,28 68,475 [ 10,939 | 2,064 0,828 0,404 0,214 0,120 0,142
100 x 50 2,66 78,486 | 12,589 | 2,529 1,024 0,508 0,277 0,158 0,177
3,04 88,115 [ 14,191 | 3,003 1,226 0,616 0,343 0,196 0,213
4,76 127,128| 20,886 | 4,623 1,950 1,012 0,594 0,376 0,344
2,00 106,021| 10,434 | 2,425 0,959 0,451 0,223 0,121 0,163
2,28 119,506 11,784 2,881 1,144 0,545 0,275 0,150 0,195
127 x50 2,66 137,293| 13,575 | 3,523 1,405 0,679 0,352 0,191 0,241
3,04 154,494| 15,319 | 4,170 1,675 0,819 0,431 0,234 0,288
4,76 225,286| 22,657 6,451 2,656 1,346 0,767 0,467 0,464
2,00 157,015| 10,936 | 3,088 1,212 0,562 0,270 0,144 0,204
2,28 177,171] 12,355 | 3,655 1,440 0,674 0,330 0,360 0,244
150 x 50 2,66 203,831) 14,240 | 4,451 1,762 0,835 0,418 0,440 0,299
3,04 229,700| 16,079 [ 5,264 2,092 1,003 0,504 0,523 0,357
4,76 337,179] 23,844 | 8,174 3,308 1,645 0,911 0,827 0,573
2,00 313,678) 11,754 | 4,741 1,837 0,826 0,381 0,459 0,306
2,28 354,518] 13,287 | 5,580 2,168 0,982 0,457 0,542 0,362
200 x50 2,66 408,764| 15,324 | 6,752 2,631 1,204 0,566 0,658 0,441
3,04 461,665| 17,315 | 7,947 3,106 1,434 0,667 0,776 0,522
4,76 684,650| 25,766 | 12,421 4,880 2,330 1,210 1,220 0,830

1)
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Dimensdes (mm)

vao livre L (mm)

Ix (cm4)]ly (cm4)|Lx = 4000|Lx =4500|Lx =5000|Lx =5500|Lx =6000 Ly=3000 [ Lx = 6000 Ly= 2000
hxB |espessura gx (tf/m) | gx (tf/m) | gx (tf/m) | gx (tf/m) gx (tf/m) gx (tf/m)
1,52 5,507 0,887 - - - - - -
2,00 6,925 1,127 - - - - - -
50 x 25 2,28 7,685 | 1,260 - - - - - -
2,66 8,643 | 1,430 - - - - - -
3,04 9,517 1,590 - - - - - -
1,52 20,512 | 3,707 0,029 0,020 0,014 0,017 - 0,013
2,00 26,220 | 4,770 0,047 0,033 0,024 0,027 - -
75 x 40 2,28 29,388 | 5,368 0,058 0,041 0,030 0,033 - -
2,66 33,500 | 6,154 0,072 0,052 0,038 0,041 - -
3,04 37,402 | 6,911 0,085 0,063 0,047 0,047 - -
4,76 52,579 | 9,994 0,139 0,106 0,094 0,076 - -
2,00 51,246 | 5,229 0,063 0,043 0,048 0,037 - 0,028
2,28 57,587 | 5,892 0,078 0,052 0,058 0,045 - 0,034
100 x 40 2,66 65,881 | 6,765 0,096 0,066 0,072 0,055 - 0,042
3,04 73,821 | 7,610 0,114 0,080 0,083 0,065 - 0,051
4,76 105,522] 11,097 0,195 0,146 0,134 0,107 - 0,087
2,00 60,851 | 9,693 0,083 0,059 0,043 0,031 0,024 0,037
2,28 68,475 10,939 [ 0,101 0,073 0,053 0,040 0,030 0,045
100 x 50 2,66 78,486 | 12,589 [ 0,127 0,093 0,069 0,052 0,040 0,056
3,04 88,115 | 14,191 [ 0,154 0,114 0,086 0,065 0,049 0,068
4,76 127,128| 20,886 0,253 0,192 0,148 0,117 0,094 0,112
2,00 106,021| 10,434 | 0,113 0,079 0,056 0,040 0,030 0,050
2,28 119,506| 11,784 | 0,136 0,096 0,069 0,050 0,038 0,061
127 x50 2,66 137,293| 13,575 | 0,170 0,122 0,088 0,065 0,048 0,075
3,04 154,494| 15,319 | 0,205 0,149 0,108 0,078 0,058 0,091
4,76 225,286| 22,657 | 0,337 0,251 0,192 0,149 0,117 0,150
2,00 157,015] 10,936 0,140 0,097 0,068 0,049 0,036 0,062
2,28 177,171| 12,355 | 0,169 0,118 0,082 0,060 - 0,075
150 x 50 2,66 203,831| 14,240 0,209 0,147 0,105 0,075 - 0,093
3,04 229,700| 16,079 | 0,251 0,178 0,126 0,090 - 0,111
4,76 337,179| 23,844 0,411 0,303 0,228 0,174 - 0,183
2,00 313,678| 11,754 | 0,206 0,139 0,095 0,068 - 0,092
2,28 354,518| 13,287 | 0,245 0,166 0,114 0,082 - 0,109
200 x 50 2,66 408,764| 15,324 | 0,301 6,911 0,141 0,099 - 0,134
3,04 461,665| 17,315 | 0,359 0,244 0,167 0,118 - 0,159
4,76 684,650| 25,766 | 0,582 0,417 0,303 0,221 - 0,259

()
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Dimensdes (mm)

vao livre L (mm)

Ix cm4)|ly (cm4)|[Lx =6500]|Lx =7000|Lx =7500|Lx =8000fLx =8500{Lx =9000
hxB |espessura gx (tf/m) | gx (tf/m) | gx (tf/m) | gx (tf/m) | gx (tf/m) [ gx (tf/m)
1,52 5,507 0,887 - - - - - -
2,00 6,925 | 1,127 - - - - - -
50 x 25 2,28 7,685 | 1,260 - - - - - -
2,66 8,643 | 1,430 - - - - - -
3,04 9,517 | 1,590 - - - - - -
1,52 20,512 | 3,707 - - - - - -
2,00 26,220 | 4,770 - - - - - -
2,28 29,388 | 5,368 - - - - - -
75%40 T 66 | 33,500 | 6,154 - - - - - -
3,04 37,402 | 6,911 - - - - - -
4,76 52,579 | 9,994 - - - - - -
2,00 51,246 | 5,229 0,021 0,017 - - - -
2,28 57,587 | 5,892 0,026 0,020 - - - -
100 x 40 2,66 65,881 [ 6,765 0,033 0,026 - - - -
3,04 73,821 | 7,610 0,040 0,032 - - - -
4,76 105,522| 11,097 | 0,071 0,059 - - - -
2,00 60,851 [ 9,693 0,029 0,024 0,019 - - -
2,28 68,475 10,939 [ 0,036 0,029 0,024 - - -
100 x 50 2,66 78,486 | 12,589 | 0,046 0,037 0,031 - - -
3,04 88,115 [ 14,191 | 0,056 0,046 0,038 - - -
4,76 127,128| 20,886 | 0,093 0,078 0,066 - - -
2,00 106,021| 10,434 | 0,040 0,031 0,025 0,020 0,016 0,013
2,28 119,506f 11,784 | 0,048 0,038 0,031 0,025 0,020 0,017
127 x50 2,66 137,293| 13,575 | 0,060 0,049 0,039 0,032 0,026 0,021
3,04 154,494 15,319 | 0,073 0,059 0,048 0,039 0,032 0,026
4,76 225,286) 22,657 | 0,123 0,102 0,085 0,072 0,061 0,052
2,00 157,015| 10,936 | 0,049 0,038 0,030 0,024 0,020 0,016
2,28 177,171] 12,355 | 0,059 0,046 0,037 0,029 0,024 -
150 x 50 2,66 203,831) 14,240 [ 0,074 0,058 0,046 0,037 0,030 -
3,04 229,700| 16,079 [ 0,089 0,071 0,056 0,045 0,036 -
4,76 337,179] 23,844 0,149 0,122 0,101 0,084 0,071 -
2,00 313,678] 11,754 | 0,070 0,054 0,042 0,034 0,027 -
2,28 354,518| 13,287 [ 0,084 0,065 0,051 0,040 - -
200 x50 2,66 408,764| 15,324 [ 0,104 0,081 0,063 0,049 - -
3,04 461,665| 17,315 | 0,123 0,095 0,074 0,059 - -
4,76 684,650| 25,766 [ 0,207 0,166 0,134 0,109 - -
3)

Fonte: Elaborado pelo autor.
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Quadro 9 — Cargas suportadas por cada perfil de acordo com o comprimento do vao

— Perfil U simples — Uma carga pontual (Tf)

Dimensdes (mm)

vao livre L (mm)

Ix (cm4) |ly (cm4)|{Lx = 1000]Lx = 1500] Lx = 2000[Lx = 2500] Lx =3000 | Lx = 3500

hxB_[espessura Px(t) | Pxth | Px@) [ Px(th) Px (tf) Px (tf)
1,52 5507 | 0,887 | 0,154 0,074 0,077 0,054 0,037 0,040

2,00 6,925 | 1,127 | 07212 0,112 0,106 0,076 0,056 0,016

50x25| 2,28 7,685 | 1,260 | 0,242 0,133 0,121 0,088 0,067 0,065
2,66 8,643 | 1,430 | 0,282 0,161 0,141 0,105 0,081 0,077

3,04 9,517 | 1590 | 0,319 0,188 0,159 0,120 0,094 0,088

1,52 20,512 | 3,707 | 0,359 0,202 0,117 0,072 0,101 0,077

2,00 | 26220 | 4,770 | 0524 0,303 0,187 0,118 0,151 0,119

75y 40 |—2:28 29,388 | 5368 | 0,625 0,366 0,232 0,148 0,183 0,145
2,66 | 33,500 | 6,154 | 0,764 0,454 0,289 0,190 0,227 0,180

304 | 37402 | 6911 | 0,882 0,522 0,341 0,233 0,261 0,209

476 | 52579 | 9,994 | 1275 0,799 0,558 0,496 0,400 0,331

2,00 51,246 | 5229 | 0,775 0,435 0,251 0,287 0,217 0,166

2,28 57,587 | 5,892 | 0,919 0,522 0,310 0,342 0,261 0,201

100x40| 2,66 65,881 | 6,765 | 1,118 0,640 0,382 0,418 0,320 0,247
304 | 73821 7,610 | 1,286 0,736 0,456 0,479 0,368 0,288

4,76 |105,522] 11,097 | 1,895 1,150 0,779 0,724 0,575 0,469

2,00 [ 60,851 | 9,693 | 0,864 0,517 0,332 0,214 0,143 0,207

2,28 68,475 | 10,939 | 1,032 0,621 0,404 0,267 0,180 0,249

100x50| 2,66 78,486 | 12,589 | 1,265 0,768 0,508 0,346 0,237 0,310
304 | 88,115 | 14,191 | 1501 0,920 0,616 0,429 0,294 0,374

4,76 |127,128] 20,886 | 2311 1,462 1,012 0,742 0,563 0,602

2,00 [106,021]10434 | 1213 0,719 0,451 0,279 0,181 0,284

2,28 [1195506] 11,784 [ 1,440 0,858 0,545 0,344 0,225 0,341

127x50| 266 |137,293] 13575 | 1,762 1,054 0,679 0,441 0,286 0,421
304 |154,494] 15319 | 2,085 1,256 0,819 0,538 0,350 0,504

4,76 |225.286] 22,657 3,225 1,992 1,346 0,958 0,701 0,812

2,00 [157,015[10,936 | 1544 0,909 0,562 0,338 0,217 0,357

2,28 [177,171] 12,355 | 1,828 1,080 0,674 0,412 0,540 0,426

150x50| 2,66 | 203,831 14,240 | 2,226 1,321 0,835 0,523 0,661 0,524
3,04 |229,700] 16,079 | 2,632 1,569 1,003 0,630 0,785 0,625

4,76 |337,179] 23,844 | 4,087 2,481 1,645 1,139 1,241 1,002

2,00 [313,678] 11,754 | 2370 1,378 0,826 0,476 0,689 0,535

2,28 |354,518] 13,287 | 2,790 1,626 0,982 0,571 0,813 0,633

200x50| 2,66 | 408,764 | 15324 | 3,376 1,974 1,204 0,707 0,987 0,771
304 |461,665] 17,315 | 3,973 2,329 1,434 0,833 1,165 0,914

4,76 | 684,650 25,766 | 6,211 3,660 2,330 1,513 1,830 1,453

1)
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Dimensdes (mm)

véo livre L (mm)

Ix (cm4)[ly (cm4)]Lx =4000] Lx =4500 |Lx=5000] Lx=5500 [Lx =6000Ly=3000]|Lx =6000 Ly=2000
hxB |espessura Px (tf) Px (tf) Px (tf) Px (tf) Px (tf) Px (tf)
1,52 5,507 | 0,887 - - - - - -
2,00 6,925 1,127 - - - - - -
50 x 25 2,28 7,685 1,260 - - - - - -
2,66 8,643 1,430 - - - - - -
3,04 9,517 1,590 - - - - - -
1,52 20,512 | 3,707 0,059 0,045 0,036 0,047 - 0,039
2,00 26,220 | 4,770 0,093 0,074 0,059 0,073 - -
75 x 40 2,28 29,388 | 5,368 0,116 0,093 0,074 0,090 - -
2,66 33,500 | 6,154 0,145 0,117 0,095 0,112 - -
3,04 37,402 | 6,911 0,171 0,141 0,117 0,130 - -
4,76 52,579 | 9,994 0,279 0,239 0,234 0,208 - -
2,00 51,246 | 5,229 0,126 0,096 0,121 0,101 - 0,084
2,28 57,587 | 5,892 0,155 0,117 0,146 0,123 - 0,103
100 x 40 2,66 65,881 | 6,765 0,191 0,148 0,179 0,151 - 0,127
3,04 73,821 | 7,610 0,228 0,181 0,208 0,177 - 0,152
4,76 105,522 ( 11,097 | 0,389 0,328 0,334 0,293 - 0,260
2,00 60,851 | 9,693 0,166 0,134 0,107 0,086 0,071 0,111
2,28 68,475 | 10,939 [ 0,202 0,164 0,134 0,109 0,090 0,135
100 x 50 2,66 78,486 | 12,589 [ 0,254 0,209 0,173 0,143 0,119 0,169
3,04 88,115 | 14,191 [ 0,308 0,256 0,214 0,177 0,147 0,205
4,76 127,128 20,886 | 0,506 0,431 0,371 0,322 0,282 0,337
2,00 106,021 10,434 | 0,226 0,178 0,139 0,111 0,091 0,150
2,28 119,506 11,784 | 0,272 0,217 0,172 0,138 0,113 0,182
127 x50 2,66 137,293 13,575 | 0,339 0,274 0,220 0,177 0,143 0,226
3,04 154,494 | 15,319 | 0,410 0,334 0,269 0,216 0,175 0,273
4,76 225,286 | 22,657 [ 0,673 0,565 0,479 0,409 0,350 0,449
2,00 157,015 10,936 | 0,281 0,218 0,169 0,134 0,108 0,187
2,28 177,171( 12,355 | 0,337 0,265 0,206 0,164 - 0,225
150 x 50 2,66 203,831 | 14,240 [ 0,418 0,332 0,261 0,206 - 0,278
3,04 229,700 16,079 [ 0,502 0,401 0,315 0,248 - 0,334
4,76 337,179 23,844 [ 0,822 0,682 0,570 0,478 - 0,548
2,00 313,678 11,754 [ 0,413 0,312 0,238 0,186 - 0,275
2,28 354,518 13,287 [ 0,491 0,374 0,286 0,224 - 0,327
200 x 50 2,66 408,764 | 15,324 | 0,602 15,549 0,353 0,273 - 0,401
3,04 461,665| 17,315 | 0,717 0,549 0,417 0,324 - 0,478
4,76 684,650 | 25,766 1,165 0,939 0,757 0,609 - 0,777
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Dimens&es (mm)

vao livre L (mm)

Ix (cm4)|ly (cm4)[Lx =6500] Lx =7000 Lx =7500 |Lx =8000|] Lx =8500 Lx =9000
hxB [espessura Px (tf) Px (tf) Px (tf) Px (tf) Px (tf) Px (tf)
1,52 5,507 0,887 - - - - - -
2,00 6,925 1,127 - - - - - -
50 x 25 2,28 7,685 1,260 - - - - - -
2,66 8,643 1,430 - - - - - -
3,04 9,517 1,590 - - - - - -
1,52 20,512 | 3,707 - - - - - -
2,00 26,220 | 4,770 - - - - - -
2,28 29,388 | 5,368 - - - - - -
75x40 66 | 33,500 | 6,154 - - - - - -
3,04 37,402 | 6,911 - - - - - -
4,76 52,579 | 9,994 - - - - - -
2,00 51,246 [ 5,229 0,070 0,059 - - - -
2,28 57,587 | 5,892 0,086 0,072 - - - -
100 x 40 2,66 65,881 | 6,765 0,107 0,091 - - - -
3,04 73,821 | 7,610 0,130 0,112 - - - -
4,76 105,522 | 11,097 0,231 0,207 - - - -
2,00 60,851 [ 9,693 0,096 0,083 0,071 - - -
2,28 68,475 [ 10,939 0,117 0,102 0,089 - - -
100 x50 2,66 78,486 | 12,589 0,149 0,131 0,115 - - -
3,04 88,115 [ 14,191 0,181 0,161 0,143 - - -
4,76 127,128 | 20,886 0,303 0,273 0,247 - - -
2,00 106,021 10,434 | 0,129 0,109 0,093 0,080 0,068 0,060
2,28 119,506 | 11,784 | 0,156 0,134 0,115 0,098 0,086 0,075
127 x50 2,66 137,293 | 13,575 0,196 0,170 0,147 0,127 0,110 0,095
3,04 154,494 | 15,319 0,238 0,208 0,179 0,155 0,134 0,117
4,76 225,286 | 22,657 0,399 0,356 0,319 0,287 0,259 0,234
2,00 157,015 10,936 0,159 0,133 0,113 0,096 0,083 0,072
2,28 177,171 12,355 0,191 0,162 0,137 0,117 0,102 -
150 x 50 2,66 203,831 | 14,240 0,239 0,204 0,174 0,149 0,127 -
3,04 229,700 16,079 0,289 0,247 0,210 0,179 0,154 -
4,76 337,179 | 23,844 0,483 0,428 0,380 0,338 0,301 -
2,00 313,678| 11,754 | 0,229 0,190 0,159 0,134 0,115 -
2,28 354,518 | 13,287 0,274 0,227 0,190 0,162 - -
200 x 50 2,66 408,764 | 15,324 | 0,338 0,282 0,236 0,198 - -
3,04 461,665| 17,315 0,401 0,334 0,278 0,234 - -
4,76 684,650 | 25,766 0,672 0,583 0,504 0,436 - -
3)

Fonte: Elaborado pelo autor.
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Quadro 10 — Cargas suportadas por cada perfil de acordo com o comprimento do

vao — Perfil U simples — Duas cargas pontuais (Tf)

Dimensdes (mm) vao livre L (mm)
Ix (cm4)|ly (cm4)[Lx =1000|Lx =1500|Lx =2000|Lx =2500{Lx =3000|Lx = 3500

hxB |espessura Px (tf) Px (tf) Px (tf) Px (tf) Px (tf) Px (tf)
1,52 5,507 | 0,887 0,115 0,055 0,058 0,040 0,028 0,030

2,00 6,925 | 1,127 0,159 0,084 0,079 0,057 0,042 0,012

50 x 25 2,28 7,685 | 1,260 0,182 0,100 0,091 0,066 0,050 0,049
2,66 8,643 | 1,430 0,211 0,121 0,106 0,079 0,061 0,058

3,04 9,517 | 1,590 0,239 0,141 0,120 0,090 0,070 0,066

1,52 20,512 | 3,707 0,270 0,152 0,088 0,054 0,076 0,058

2,00 26,220 | 4,770 0,393 0,227 0,140 0,088 0,114 0,089

75 x 40 2,28 29,388 | 5,368 0,469 0,274 0,174 0,111 0,137 0,109
2,66 33,500 | 6,154 0,573 0,340 0,217 0,143 0,170 0,135

3,04 37,402 | 6,911 0,662 0,391 0,256 0,175 0,196 0,157

4,76 52,579 | 9,994 0,956 0,599 0,418 0,372 0,300 0,248

2,00 51,246 | 5,229 0,581 0,326 0,188 0,215 0,163 0,124

2,28 57,587 | 5,892 0,689 0,391 0,233 0,256 0,196 0,151

100 x 40 2,66 65,881 | 6,765 0,838 0,480 0,287 0,313 0,240 0,185
3,04 73,821 | 7,610 0,965 0,552 0,342 0,359 0,276 0,216

4,76 105,522( 11,097 1,422 0,863 0,584 0,543 0,431 0,352

2,00 60,851 | 9,693 0,648 0,388 0,249 0,161 0,107 0,155

2,28 68,475 | 10,939 0,774 0,466 0,303 0,200 0,135 0,187

100 x 50 2,66 78,486 | 12,589 0,949 0,576 0,381 0,259 0,178 0,233
3,04 88,115 | 14,191 1,126 0,690 0,462 0,322 0,221 0,280

4,76 127,128 20,886 1,734 1,097 0,759 0,557 0,422 0,452

2,00 106,021| 10,434 0,909 0,539 0,339 0,209 0,136 0,213

2,28 119,506 11,784 1,080 0,643 0,408 0,258 0,169 0,256

127 x50 2,66 137,293 13,575 1,321 0,790 0,509 0,330 0,215 0,316
3,04 154,494 15,319 1,564 0,942 0,614 0,404 0,263 0,378

4,76 225,286] 22,657 2,419 1,494 1,010 0,719 0,526 0,609

2,00 157,015 10,936 1,158 0,682 0,421 0,253 0,162 0,268

2,28 177,171| 12,355 1,371 0,810 0,506 0,309 0,405 0,320

150 x 50 2,66 203,831] 14,240 1,669 0,991 0,626 0,392 0,496 0,393
3,04 229,700] 16,079 1,974 1,177 0,752 0,472 0,588 0,469

4,76 337,179 23,844 3,065 1,861 1,233 0,854 0,930 0,752

2,00 313,678] 11,754 1,778 1,033 0,619 0,357 0,517 0,401

2,28 354,518] 13,287 2,092 1,219 0,736 0,429 0,610 0,475

200 x 50 2,66 408,764| 15,324 2,532 1,480 0,903 0,530 0,740 0,579
3,04 461,665| 17,315 2,980 1,747 1,076 0,625 0,873 0,685

4,76 684,650| 25,766 | 4,658 2,745 1,747 1,135 1,373 1,089

1)
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Dimensdes (mm) véo livre L (mm)
Ix (cm4)|ly (cm4)|Lx =4000{Lx =4500|Lx =5000|Lx =5500{ Lx =6000 Ly=3000 | Lx = 6000 Ly= 2000
hxB [espessura Px (tf) Px (tf) Px (tf) Px (tf) Px (tf) Px (tf)
1,52 5,507 | 0,887 - - - - - -
2,00 6,925 | 1,127 - - - - - -
50 x 25 2,28 7,685 | 1,260 - - - - - -
2,66 8,643 | 1,430 - - - - - -
3,04 9,517 | 1,590 - - - - - -
1,52 20,512 | 3,707 0,044 0,034 0,027 0,035 - 0,029
2,00 26,220 | 4,770 0,070 0,055 0,044 0,055 - -
75 x 40 2,28 29,388 | 5,368 0,087 0,070 0,055 0,067 - -
2,66 33,500 | 6,154 0,109 0,088 0,071 0,084 - -
3,04 37,402 | 6,911 0,128 0,106 0,088 0,098 - -
4,76 52,579 | 9,994 0,209 0,179 0,176 0,156 - -
2,00 51,246 | 5,229 0,094 0,072 0,091 0,076 - 0,063
2,28 57,587 | 5,892 0,116 0,088 0,110 0,092 - 0,078
100 x 40 2,66 65,881 | 6,765 0,143 0,111 0,134 0,113 - 0,096
3,04 73,821 | 7,610 0,171 0,136 0,156 0,133 - 0,114
4,76 105,522 11,097 0,292 0,246 0,250 0,220 - 0,195
2,00 60,851 | 9,693 0,125 0,100 0,080 0,065 0,053 0,083
2,28 68,475 | 10,939 0,152 0,123 0,100 0,082 0,067 0,101
100 x 50 2,66 78,486 | 12,589 0,190 0,157 0,130 0,107 0,089 0,127
3,04 88,115 | 14,191 0,231 0,192 0,161 0,133 0,110 0,154
4,76 127,128| 20,886 0,379 0,323 0,278 0,242 0,211 0,253
2,00 106,021| 10,434 | 0,169 0,134 0,104 0,083 0,068 0,113
2,28 119,506| 11,784 | 0,204 0,163 0,129 0,103 0,084 0,136
127 x50 2,66 137,293| 13,575 0,255 0,206 0,165 0,133 0,107 0,170
3,04 154,494 15,319 0,307 0,251 0,202 0,162 0,131 0,205
4,76 225,286 22,657 0,505 0,424 0,359 0,307 0,263 0,337
2,00 157,015| 10,936 0,211 0,164 0,127 0,100 0,081 0,140
2,28 177,171| 12,355 0,253 0,198 0,154 0,123 - 0,169
150 x 50 2,66 203,831| 14,240 | 0,313 0,249 0,196 0,155 - 0,209
3,04 229,700 16,079 0,376 0,301 0,236 0,186 - 0,251
4,76 337,179| 23,844 | 0,617 0,511 0,427 0,358 - 0,411
2,00 313,678| 11,754 | 0,310 0,234 0,178 0,140 - 0,206
2,28 354,518 13,287 0,368 0,281 0,214 0,168 - 0,245
200 x 50 2,66 408,764| 15,324 | 0,451 11,662 0,265 0,205 - 0,301
3,04 461,665| 17,315 0,538 0,412 0,312 0,243 - 0,359
4,76 684,650 25,766 0,874 0,704 0,567 0,456 - 0,582
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Dimensdes (mm) vao livre L (mm)
Ix (cm4)|ly (cm4)[Lx =6500|Lx =7000|Lx =7500|Lx =8000{Lx =8500|Lx =9000
hxB |espessura Px (tf) Px (tf) Px (tf) Px (tf) Px (tf) Px (tf)
1,52 5,507 0,887 - - - - - -
2,00 6,925 | 1,127 - - - - - -
50 x 25 2,28 7,685 | 1,260 - - - - - -
2,66 8,643 | 1,430 - - - - - -
3,04 9,517 | 1,590 - - - - - -
1,52 20,512 | 3,707 - - - - - -
2,00 26,220 | 4,770 - - - - - -
2,28 29,388 | 5,368 - - - - - -
75x40 5 66 | 33,500 | 6,154 - - - - - -
3,04 37,402 | 6,911 - - - - - -
4,76 52,579 | 9,994 - - - - - -
2,00 51,246 | 5,229 0,052 0,044 - - - -
2,28 57,587 | 5,892 0,064 0,054 - - - -
100 x 40 2,66 65,881 | 6,765 0,081 0,068 - - - -
3,04 73,821 | 7,610 0,098 0,084 - - - -
4,76 105,522| 11,097 0,173 0,155 - - - -
2,00 60,851 | 9,693 0,072 0,062 0,054 - - -
2,28 68,475 10,939 [ 0,088 0,077 0,067 - - -
100 x50 2,66 78,486 | 12,589 | 0,111 0,098 0,086 - - -
3,04 88,115 | 14,191 [ 0,136 0,121 0,107 - - -
4,76 127,128| 20,886 | 0,227 0,205 0,186 - - -
2,00 106,021 10,434 | 0,096 0,082 0,070 0,060 0,051 0,045
2,28 119,506f 11,784 | 0,117 0,100 0,086 0,074 0,064 0,056
127 x50 2,66 137,293| 13,575 | 0,147 0,128 0,110 0,095 0,082 0,072
3,04 154,494( 15,319 | 0,179 0,156 0,135 0,116 0,100 0,088
4,76 225,286] 22,657 0,299 0,267 0,240 0,215 0,194 0,175
2,00 157,015f 10,936 | 0,119 0,100 0,084 0,072 0,062 0,054
2,28 177,1471f 12,355 | 0,144 0,122 0,103 0,088 0,076 -
150 x50 2,66 203,831] 14,240 | 0,179 0,153 0,131 0,112 0,096 -
3,04 229,700] 16,079 | 0,217 0,185 0,157 0,134 0,115 -
4,76 337,179] 23,844 | 0,363 0,321 0,285 0,253 0,225 -
2,00 313,678] 11,754 0,172 0,142 0,119 0,101 0,086 -
2,28 354,518] 13,287 | 0,205 0,170 0,143 0,121 - -
200 x 50 2,66 408,764| 15,324 | 0,253 0,212 0,177 0,148 - -
3,04 461,665| 17,315 0,301 0,250 0,208 0,176 - -
4,76 684,650] 25,766 | 0,504 0,437 0,378 0,327 - -
(3)

Fonte: Elaborado pelo autor.
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Quadro 11 - Cargas suportadas por cada perfil de acordo com o comprimento do

vao — Perfil U simples — Trés cargas pontuais (Tf)

Dimensdes (mm) vao livre L (mm)
Ix cm4)|ly (cm4)[Lx =1000|Lx =1500|Lx =2000|Lx =2500fLx =3000{Lx =3500

hxB |espessura Px (tf) Px (tf) Px (tf) Px (tf) Px (tf) Px (tf)
1,52 5,507 | 0,887 0,077 0,037 0,038 0,027 0,018 0,020

2,00 6,925 | 1,127 0,106 0,056 0,053 0,038 0,028 0,008

50 x 25 2,28 7,685 | 1,260 0,121 0,067 0,061 0,044 0,033 0,033
2,66 8,643 | 1,430 0,141 0,081 0,070 0,052 0,040 0,038

3,04 9,517 | 1,590 0,159 0,094 0,080 0,060 0,047 0,044

1,52 20,512 | 3,707 0,180 0,101 0,059 0,036 0,051 0,039

2,00 26,220 | 4,770 0,262 0,151 0,093 0,059 0,076 0,059

75 x 40 2,28 29,388 | 5,368 0,313 0,183 0,116 0,074 0,091 0,072
2,66 33,500 [ 6,154 0,382 0,227 0,145 0,095 0,113 0,090

3,04 37,402 | 6,911 0,441 0,261 0,171 0,117 0,130 0,105

4,76 52,579 [ 9,994 0,637 0,400 0,279 0,248 0,200 0,165

2,00 51,246 | 5,229 0,387 0,217 0,126 0,143 0,109 0,083

2,28 57,587 | 5,892 0,459 0,261 0,155 0,171 0,130 0,101

100 x 40 2,66 65,881 | 6,765 0,559 0,320 0,191 0,209 0,160 0,123
3,04 73,821 | 7,610 0,643 0,368 0,228 0,239 0,184 0,144

4,76 105,522| 11,097 | 0,948 0,575 0,389 0,362 0,288 0,234

2,00 60,851 [ 9,693 0,432 0,259 0,166 0,107 0,071 0,103

2,28 68,475 [ 10,939 | 0,516 0,310 0,202 0,134 0,090 0,125

100 x 50 2,66 78,486 | 12,589 | 0,632 0,384 0,254 0,173 0,119 0,155
3,04 88,115 ] 14,191 0,751 0,460 0,308 0,214 0,147 0,187

4,76 127,128| 20,886 | 1,156 0,731 0,506 0,371 0,282 0,301

2,00 106,021| 10,434 | 0,606 0,360 0,226 0,139 0,091 0,142

2,28 119,506 11,784 0,720 0,429 0,272 0,172 0,113 0,170

127 x50 2,66 137,293| 13,575 | 0,881 0,527 0,339 0,220 0,143 0,211
3,04 154,494| 15,319 | 1,043 0,628 0,410 0,269 0,175 0,252

4,76 225,286| 22,657 1,613 0,996 0,673 0,479 0,350 0,406

2,00 157,015| 10,936 | 0,772 0,455 0,281 0,169 0,108 0,179

2,28 177,171 12,355 | 0,914 0,540 0,337 0,206 0,270 0,213

150 x 50 2,66 203,831) 14,240 [ 1,113 0,661 0,418 0,261 0,330 0,262
3,04 229,700) 16,079 [ 1,316 0,785 0,502 0,315 0,392 0,312

4,76 337,179) 23,844 | 2,044 1,241 0,822 0,570 0,620 0,501

2,00 313,678) 11,754 | 1,185 0,689 0,413 0,238 0,344 0,268

2,28 354,518| 13,287 1,395 0,813 0,491 0,286 0,406 0,317

200 x50 2,66 408,764 15,324 | 1,688 0,987 0,602 0,353 0,493 0,386
3,04 461,665| 17,315 1,987 1,165 0,717 0,417 0,582 0,457

4,76 684,650] 25,766 | 3,105 1,830 1,165 0,757 0,915 0,726

1)
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Dimensdes (mm) véo livre L (mm)
Ix (cm4)|ly (cm4)|Lx =4000{Lx =4500|Lx =5000|Lx =5500{Lx =6000 Ly=3000 | Lx =6000 Ly= 2000
hxB |espessura Px (tf) Px (tf) Px (tf) Px (tf) Px (tf) Px (tf)
1,52 5,507 0,887 - - - - - -
2,00 6,925 1,127 - - - - - -
50 x 25 2,28 7,685 | 1,260 - - - - - -
2,66 8,643 | 1,430 - - - - - -
3,04 9,517 1,590 - - - - - -
1,52 20,512 | 3,707 0,029 0,023 0,018 0,024 - 0,020
2,00 26,220 | 4,770 0,047 0,037 0,029 0,037 - -
75 x 40 2,28 29,388 | 5,368 0,058 0,047 0,037 0,045 - -
2,66 33,500 | 6,154 0,072 0,059 0,048 0,056 - -
3,04 37,402 | 6,911 0,085 0,070 0,058 0,065 - -
4,76 52,579 | 9,994 0,139 0,119 0,117 0,104 - -
2,00 51,246 | 5,229 0,063 0,048 0,060 0,050 - 0,042
2,28 57,587 | 5,892 0,078 0,059 0,073 0,062 - 0,052
100 x 40 2,66 65,881 | 6,765 0,096 0,074 0,090 0,076 - 0,064
3,04 73,821 | 7,610 0,114 0,090 0,104 0,089 - 0,076
4,76 105,522| 11,097 0,195 0,164 0,167 0,147 - 0,130
2,00 60,851 | 9,693 0,083 0,067 0,054 0,043 0,036 0,055
2,28 68,4751 10,939 | 0,101 0,082 0,067 0,054 0,045 0,067
100 x 50 2,66 78,486 | 12,589 | 0,127 0,105 0,086 0,071 0,059 0,085
3,04 88,115 | 14,191 | 0,154 0,128 0,107 0,089 0,074 0,103
4,76 127,128| 20,886 | 0,253 0,215 0,186 0,161 0,141 0,169
2,00 106,021| 10,434 | 0,113 0,089 0,070 0,056 0,045 0,075
2,28 119,506| 11,784 | 0,136 0,109 0,086 0,069 0,056 0,091
127 x50 2,66 137,293| 13,575 | 0,170 0,137 0,110 0,089 0,072 0,113
3,04 154,494| 15,319 | 0,205 0,167 0,135 0,108 0,088 0,137
4,76 225,286| 22,657 | 0,337 0,283 0,240 0,204 0,175 0,224
2,00 157,015| 10,936 0,140 0,109 0,084 0,067 0,054 0,094
2,28 177,171 12,355 | 0,169 0,132 0,103 0,082 - 0,112
150 x 50 2,66 203,831 14,240 0,209 0,166 0,131 0,103 - 0,139
3,04 229,700{ 16,079 | 0,251 0,200 0,157 0,124 - 0,167
4,76 337,179| 23,844 0,411 0,341 0,285 0,239 - 0,274
2,00 313,678] 11,754 | 0,206 0,156 0,119 0,093 - 0,138
2,28 354,518] 13,287 | 0,245 0,187 0,143 0,112 - 0,164
200 x 50 2,66 408,764| 15,324 | 0,301 7,775 0,177 0,137 - 0,201
3,04 461,665| 17,315 | 0,359 0,275 0,208 0,162 - 0,239
4,76 684,650( 25,766 | 0,582 0,469 0,378 0,304 - 0,388

()
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Dimensdes (mm)

vao livre L (mm)

Ix (cm4)|ly (cm4)|Lx =6500|Lx =7000|Lx = 7500|Lx = 8000|Lx =8500|Lx = 9000
hxB |espessura Px (tf) Px (tf) Px (tf) Px (tf) Px (tf) Px (tf)
1,52 5,507 | 0,887 - - - - - -
2,00 6,925 | 1,127 - - - - - -
50 x 25 2,28 7,685 | 1,260 - - - - - -
2,66 8,643 | 1,430 - - - - - -
3,04 9,517 1,590 - - - - - -
1,52 20,512 | 3,707 - - - - - -
2,00 26,220 | 4,770 - - - - - -
2,28 29,388 | 5,368 - - - - - -
75x40 566 | 33,500 | 6,154 - - - - - -
3,04 37,402 | 6,911 - - - - - -
4,76 52,579 | 9,994 - - - - - -
2,00 51,246 | 5,229 0,035 0,029 - - - -
2,28 57,587 | 5,892 0,043 0,036 - - - -
100 x 40 2,66 65,881 | 6,765 0,054 0,045 - - - -
3,04 73,821 | 7,610 0,065 0,056 - - - -
4,76 105,522 11,097 0,116 0,103 - - - -
2,00 60,851 | 9,693 0,048 0,041 0,036 - - -
2,28 68,475 | 10,939 0,059 0,051 0,045 - - -
100 x50 2,66 78,486 | 12,589 0,074 0,065 0,058 - - -
3,04 88,115 | 14,191 0,091 0,080 0,071 - - -
4,76 127,128| 20,886 0,151 0,137 0,124 - - -
2,00 106,021 10,434 0,064 0,055 0,046 0,040 0,034 0,030
2,28 119,506( 11,784 0,078 0,067 0,057 0,049 0,043 0,038
127 x50 2,66 137,293| 13,575 0,098 0,085 0,073 0,063 0,055 0,048
3,04 154,494 15,319 0,119 0,104 0,090 0,077 0,067 0,058
476 225,286 22,657 0,199 0,178 0,160 0,144 0,129 0,117
2,00 157,015( 10,936 0,079 0,067 0,056 0,048 0,041 0,036
2,28 177,171] 12,355 0,096 0,081 0,069 0,059 0,051 -
150 x 50 2,66 203,831] 14,240 0,119 0,102 0,087 0,074 0,064 -
3,04 229,700] 16,079 0,144 0,123 0,105 0,089 0,077 -
4,76 337,179]| 23,844 0,242 0,214 0,190 0,169 0,150 -
2,00 313,678] 11,754 0,114 0,095 0,079 0,067 0,058 -
2,28 354,518]| 13,287 0,137 0,114 0,095 0,081 - -
200 x50 2,66 408,764| 15,324 0,169 0,141 0,118 0,099 - -
3,04 461,665| 17,315 0,201 0,167 0,139 0,117 - -
4,76 684,650| 25,766 0,336 0,291 0,252 0,218 - -
3)

Fonte: Elaborado pelo autor.
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Quadro 12 — Cargas suportadas por cada perfil de acordo com o comprimento do

vao — Perfil U enrijecido — Carga distribuida (Tf/m)

Dimensdes (mm)

vao livre L (mm)

Ix cm4) |ly (cm4)|Lx =1000{Lx =1500]|Lx =2000|Lx =2500fLx =3000|Lx = 3500
bw x bf x D t gx (tf/m) | gx (tf/m) | gx (tf/m) | gx (tf/m) | gx (tf/m) | gx (tf/m)
152 6,205 1,434 0,406 0,143 0,101 0,058 0,036 0,031
2,00| 7,636 1,724 0,511 0,191 0,128 0,075 0,048 0,039
50x25x10|2,28| 8,363 1,862 0,566 0,217 0,142 0,084 0,054 0,044
2,66| 9,228 2,015 0,635 0,250 0,159 0,096 0,062 0,050
3,04 9,959 2,132 0,696 0,279 0,174 0,106 0,070 0,055
152 23,454 | 6,189 1,137 0,455 0,216 0,109 0,057 0,077
2,00| 29,601 | 7,700 1,435 0,581 0,282 0,149 0,082 0,100
75x40x15 | 2,28| 32,922 | 8,492 1,596 0,650 0,320 0,174 0,163 0,112
2,66 | 37,127 | 9,466 1,800 0,741 0,370 0,206 0,185 0,129
3,04] 40,992 | 10,329 1,988 0,826 0,419 0,239 0,206 0,144
2,00| 68,884 | 16,466 2,505 1,071 0,538 0,295 0,168 0,097
100 X 50 x 17 2,28| 77,048 | 17,167 2,802 1,200 0,605 0,336 0,195 0,115
2,66| 87,574 | 19,306 3,184 1,368 0,695 0,391 0,232 0,141
3,04| 97,474 | 21,259 3,544 1,528 0,781 0,446 0,270 0,169
2,00| 120,504 | 16,814 3,450 1,461 0,724 0,389 0,211 0,120
127 x50 x 17 2,28 | 135,055 | 18,670 3,867 1,639 0,816 0,442 0,245 0,140
2,66 | 153,928 | 21,009 4,407 1,872 0,936 0,513 0,292 0,170
3,04] 171,806 | 23,148 4,919 2,093 1,054 0,585 0,340 0,202
2,00| 182,319 | 19,136 4,420 1,884 0,937 0,504 0,273 0,153
2,28 | 204,663 | 21,282 4,962 2,116 1,055 0,570 0,314 0,177
150 x50 x20] 2,66 | 233,778 | 24,002 5,667 2,418 1,210 0,660 0,371 0,213
3,04 ] 261,519 | 26,507 6,340 2,708 1,360 0,750 0,429 0,250
4,76 | 370,445 | 35,356 8,980 3,868 1,986 1,142 0,701 0,680
2,00| 473,092 | 60,815 8,588 3,817 2,113 1,256 0,792 0,513
2,28 | 533,490 | 68,148 9,700 4,311 2,382 1,416 0,894 0,581
200x75x25)|2,66 | 613,222 | 77,659 [ 11,150 4,955 2,738 1,629 1,030 0,672
3,04 ] 690,403 | 86,673 | 12,553 5,579 3,083 1,836 1,164 0,762
4,7611008,5751121,579| 18,338 8,150 4,514 2,706 1,736 1,163
2,00| 861,091 | 87,966 | 11,797 5,243 2,949 1,802 1,173 0,808
2,281 972,594 | 98,725 | 13,645 6,065 3,411 2,103 1,370 0,913
250 x85x25)2,66(1120,432|112,743| 16,220 7,209 4,055 2,462 1,582 1,053
3,04 (1264,287(126,102] 18,390 8,173 4,597 2,778 1,786 1,192
4,76 11866,517|178,678| 27,149 12,066 6,787 4,109 2,657 1,791
2,00[1323,384| 92,825 | 15,161 6,738 3,790 2,305 1,496 1,022
2,28[1495,880(104,183] 17,515 7,784 4,379 2,686 1,745 1,155
300 x85x25)|2,66(1725,044|118,983| 20,812 9,250 5,203 3,143 2,012 1,333
3,04 11948,560]133,088| 23,619 10,497 5,905 3,548 2,273 1,507
4,76 12890,711|188,622| 35,039 15,573 8,743 5,262 3,382 2,260

1)
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Dimensd&es (mm)

vao livre L (mm)

Ix (cm4) [ly (cm4)|Lx =4000|Lx =4500|Lx =5000|Lx =5500|Lx =6000 Ly=3000 | Lx = 6000 Ly= 2000
bw x bf x D t gx (tf/m) | gx (tf/m) | gx (tf/m) | gx (tf/m) qx (tf/m) gx (tf/m)
1,52| 6,205 | 1,434 = - - _ B "
2,00| 7,636 1,724 - - - - - -
50x25x10 |2,28]| 8,363 1,862 - - - - - -
2,66| 9,228 2,015 - - - - - -
3,04 9,959 2,132 - - - - - -
1,52 | 23,454 | 6,189 0,054 0,038 0,027 0,019 - -
2,00| 29,601 | 7,700 0,070 0,051 0,037 0,028 - -
75x40x15|2,28| 32,922 | 8,492 0,080 0,058 0,043 0,033 - -
2,66| 37,127 | 9,466 0,093 0,068 0,052 0,039 - -
3,04 40,992 | 10,329 0,105 0,078 0,060 0,046 - -
2,00| 68,884 | 16,466 0,134 0,099 0,074 0,056 0,042 0,060
100 x50 x 17 2,28| 77,048 | 17,167 0,151 0,112 0,084 0,064 0,049 0,067
2,66| 87,574 | 19,306 0,174 0,129 0,098 0,075 0,058 0,077
3,04 97,474 | 21,259 0,195 0,146 0,111 0,086 0,068 0,087
2,00] 120,504 | 16,814 0,181 0,132 0,097 0,072 0,053 0,080
127 x50 x 17 2,28 | 135,055 | 18,670 0,204 0,149 0,110 0,082 0,061 0,091
2,66 | 153,928 | 21,009 0,234 0,172 0,128 0,097 0,073 0,104
3,04] 171,806 | 23,148 0,263 0,195 0,146 0,111 0,085 0,117
2,00| 182,319 | 19,136 0,234 0,171 0,126 0,093 0,068 0,104
2,28 | 204,663 | 21,282 0,264 0,193 0,143 0,106 0,078 0,117
150 x50 x20( 2,66 | 233,778 | 24,002 0,302 0,222 0,165 0,124 0,093 0,134
3,04 | 261,519 | 26,507 0,340 0,251 0,187 0,142 0,107 0,151
4,76 | 370,445 | 35,356 0,497 0,373 0,285 0,222 0,175 0,221
2,00| 473,092 | 60,815 0,528 0,403 0,314 0,248 0,198 0,235
2,28 | 533,490 | 68,148 0,596 0,455 0,354 0,280 0,223 0,265
200x75x25)2,66 | 613,222 | 77,659 0,685 0,523 0,407 0,322 0,258 0,304
3,04 | 690,403 | 86,673 0,771 0,589 0,459 0,363 0,291 0,343
4,76 11008,575|121,579| 1,128 0,864 0,676 0,538 0,434 0,502
2,00| 861,091 | 87,966 0,737 0,571 0,450 0,361 0,293 0,328
2,28| 972,594 | 98,725 0,853 0,664 0,526 0,422 0,343 0,379
250 x85x25|2,66(1120,432|112,743 1,014 0,785 0,616 0,490 0,395 0,451
3,04 11264,287|126,102| 1,149 0,885 0,695 0,554 0,447 0,511
4,76 11866,517|178,678| 1,697 1,308 1,027 0,821 0,664 0,754
2,00]1323,384| 92,825 0,948 0,732 0,576 0,461 0,374 0,421
2,2811495,880(104,183] 1,095 0,850 0,671 0,538 0,436 0,487
300 x85x25|2,661725,044]118,983| 1,301 1,003 0,786 0,625 0,503 0,578
3,0411948,560[133,088| 1,476 1,132 0,887 0,706 0,568 0,656
4,76 {2890,711]188,622| 2,186 1,678 1,315 1,048 0,845 0,971
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Dimensdes (mm)

vao livre L (mm)

Ix (cm4) |ly (cm4)[Lx = 6500]Lx = 7000] Lx = 7500] Lx = 8000]Lx = 8500] Lx = 9000
bw x bf x D t gx (tf/m) | gx (tf/m) | gx (tf/m) | gx (tf/m) | gx (tf/m) | gx (tf/m)
152 60205 | 1,434 ; ; ; ; ; ;
200| 7,636 | 1,724 ; ; ; ; ; ;
50x25x 10 [2,28] 8,363 | 1,862 ; ; ; ; ; ;
266| 9228 | 2,015 - ; ; ; ; ;
3,04| 9,959 | 2,132 ; } ; ; ; ;
152 | 23,454 | 6,189 ; ; ; ; ; ;
200| 29,601 | 7,700 ; ; ; ; ; ;
75x40x 15 | 2,28] 32,922 | 8,492 - ; ; ; ; ;
266| 37,127 | 9,466 ; ; ; ; ; ;
3,04| 40,992 | 10,329 ; ; ; ; ; ;
200| 68,884 | 16,466 | 0,049 | 0,040 | 0,033 ; ; ;
228| 77,048 | 17,167 | 0,055 | 0,045 | 0,037 ; ; ;
100 x50 x 171> 66 87.574 | 19.306 | 0.063 | 0052 | 0,043 ; ; ;
3,04| 97,474 | 21,259 | 0,071 | 0,059 | 0,050 ; ; ;
2,00| 120,504 | 16,814 | 0,065 | 0053 | 0043 | 0035 | 0029 | 0023
127 x50 x 17 2:28] 135,055 [ 18,670 | 0,073 | 0060 | 0049 | 0,040 | 0083 | 0027
2,66 | 153,928 | 21,009 0,085 | 0069 | 0057 | 0047 | 0039 | 0032
3,04| 171,806 | 23,148 | 0,095 | 0079 | 0065 | 0054 | 0,045 | 0,038
200| 182,319 19,136 | 0,084 | 0069 | 0056 | 0046 | 0037 | 0,30
228| 204,663 | 21,282 | 0,095 | 0077 | 0063 | 0052 | 0043 | 0,035
150 x50 x 20| 2,66 | 233,778 | 24,002 [ 0,009 | 0,089 | 0073 | 0,060 | 0050 | 0,041
3,04| 261,519 | 26,507 | 0,123 | 0,101 | 0,083 | 0069 | 0,057 | 0,048
4,76 | 370,445 | 35,356 | 0,182 | 0,151 | 00127 | 0,107 | 0091 | 0,078
2.00| 473,002 | 60,815 | 0,196 | 0.165 | 0140 | 0119 | 0,102 | 0,088
2,28| 533,490 | 68,148 | 0221 | 0,186 | 00157 | 0134 | 0,115 | 0,099
200 x 75 x 25| 2,66 | 613,222 | 77,6569 | 0,254 | 0213 | 0,181 | 0,155 | 0,133 | 0,114
3,04] 690,403 | 86,673 | 0,286 | 0240 | 00204 | 0174 | 0,150 | 0,129
4,76 |1008,575/121,579| 0,419 | 0353 | 0301 | 0258 | 0222 | 0,193
2,00| 861,091 | 87,966 | 0276 | 0234 | 0200 | 0173 | 0,150 | 0,130
228| 972,504 | 98,725 | 0320 | 0273 | 00234 | 0201 | 0175 | 0152
250 x 85 x 25| 2,66 |1120,432]112,743] 0,379 | 0321 | 0274 | 0235 | 0203 | 0,176
3,04|1264,287[126,102] 0,429 | 0362 | 0309 | 0265 | 0229 | 0,198
4,76 |1866,517|178,678] 0,633 | 0535 | 0457 | 0392 | 0,339 | 0,295
2,00 1323,384] 92,825 | 0354 | 0300 | 00256 | 0221 | 0,91 | 0,166
2.28|1495,880[104,183] 0410 | 0349 | 00298 | 0257 | 0223 | 0,194
300 x 85 x 25| 2,66 | 1725,044118,983] 0485 | 0410 | 0349 | 00299 | 00258 | 0224
3,04 |1948,560[133,088] 0548 | 0463 | 0394 | 0338 | 0,291 | 00253
4,76 |2890,711[188,622| 0,812 | 0686 | 0585 | 0502 | 0433 | 0,376
3

Fonte: Elaborado pelo autor.



61

Quadro 13 — Cargas suportadas por cada perfil de acordo com o comprimento do

vao — Perfil U enrijecido — Uma carga pontual (Tf)

vao livre L (mm)

o ~
imensoes (Mm) |\ may iy (m4)[Tx = 1000] Lx = 1500] Lx = 2000] Lx = 2500] Lx = 3000] Lx = 3500

bw x bf x D t Px (tf) Px (tf) Px (tf) Px (tf) Px (tf) Px (tf)

152| 6,205 1,434 0,203 0,107 0,101 0,073 0,054 0,054

2,00| 7,636 1,724 0,255 0,143 0,128 0,094 0,071 0,069

50x25x10)2,28| 8,363 1,862 0,283 0,163 0,142 0,105 0,081 0,077

2,66| 9,228 2,015 0,318 0,187 0,159 0,120 0,094 0,087

3,04| 9,959 2,132 0,348 0,209 0,174 0,132 0,105 0,096

152 23,454 | 6,189 0,569 0,342 0,216 0,136 0,085 0,135

2,00 29,601 | 7,700 0,718 0,435 0,282 0,187 0,123 0,174

75x40x15 2,28 32,922 | 8,492 0,798 0,488 0,320 0,217 0,244 0,196

2,66| 37,127 | 9,466 0,900 0,555 0,370 0,258 0,278 0,225

3,04] 40,992 | 10,329 0,994 0,619 0,419 0,298 0,310 0,253

2,00| 68,884 | 16,466 1,252 0,803 0,538 0,369 0,251 0,170

2,28| 77,048 | 17,167 1,401 0,900 0,605 0,420 0,292 0,201

100 x50 x 17 2,66| 87,574 | 19,306 1,592 1,026 0,695 0,489 0,348 0,247
3,04| 97,474 | 21,259 1,772 1,146 0,781 0,557 0,405 0,296
2,00| 120,504 | 16,814 1,725 1,096 0,724 0,486 0,317 0,209
2,28 135,055 | 18,670 1,934 1,230 0,816 0,552 0,367 0,245
127 x50 x 17

2,66 | 153,928 | 21,009 2,204 1,404 0,936 0,642 0,438 0,297

3,041 171,806 | 23,148 2,460 1,570 1,054 0,731 0,510 0,354

2,00| 182,319 | 19,136 2,210 1,413 0,937 0,630 0,410 0,268

2,28 | 204,663 | 21,282 2,481 1,587 1,055 0,713 0,470 0,311

150 x50x20] 2,66 | 233,778 | 24,002 2,834 1,814 1,210 0,826 0,556 0,372

3,04 ] 261,519 | 26,507 3,170 2,031 1,360 0,937 0,644 0,438

4,76 | 370,445 | 35,356 4,490 2,901 1,986 1,427 1,051 1,190

2,00 473,092 | 60,815 4,294 2,863 2,113 1,570 1,187 0,898

2,28 | 533,490 | 68,148 4,850 3,233 2,382 1,771 1,341 1,016

200 x75x25)| 2,66 613,222 | 77,659 5,575 3,717 2,738 2,037 1,545 1,176

3,04 | 690,403 | 86,673 6,276 4,184 3,083 2,295 1,745 1,334

4,76 [{1008,575[121,579] 9,169 6,113 4,514 3,382 2,605 2,035

2,00| 861,091 | 87,966 5,898 3,932 2,949 2,252 1,760 1,413

2,28 972,594 | 98,725 6,823 4,548 3,411 2,629 2,056 1,598

250x85x25(2,66(1120,432(112,743] 8,110 5,407 4,055 3,078 2,373 1,844

3,04 [1264,287(126,102] 9,195 6,130 4,597 3,473 2,680 2,085

4,7611866,517|178,678| 13,575 9,050 6,787 5,137 3,985 3,134

2,00[1323,384| 92,825 7,581 5,054 3,790 2,882 2,244 1,789

2,28 [1495,880(104,183| 8,758 5,838 4,379 3,357 2,618 2,022

300x85x25(2,66[1725,044(118,983| 10,406 6,937 5,203 3,928 3,018 2,332

3,04 11948,560]133,088| 11,809 7,873 5,905 4,435 3,409 2,637

4,7612890,711]188,622| 17,519 11,680 8,743 6,577 5,073 3,954

1)
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Dimensd&es (mm)

vao livre L (mm)

Ix (cm4) [ly (cm4)|Lx =4000|Lx =4500|Lx =5000|Lx =5500|Lx =6000 Ly=3000 | Lx = 6000 Ly= 2000
bw x bf x D t Px (tf) Px (tf) Px (tf) Px (tf) Px (tf) Px (tf)
1,52| 6,205 1,434 - = - - R R
2,00| 7,636 1,724 - - - - - -
50x25x10|2,28| 8,363 1,862 - - - - - -
2,66| 9,228 2,015 - - - - - -
3,04 9,959 2,132 - - - - - -
1,52 | 23,454 | 6,189 0,108 0,086 0,068 0,053 - -
2,00| 29,601 | 7,700 0,141 0,115 0,093 0,076 - -
75x40x15|2,28| 32,922 | 8,492 0,160 0,131 0,108 0,090 - -
2,66| 37,127 | 9,466 0,185 0,154 0,129 0,109 - -
3,04| 40,992 | 10,329 0,210 0,176 0,149 0,127 - -
2,00| 68,884 | 16,466 0,269 0,222 0,185 0,153 0,126 0,179
100 x50 x 17 2,28| 77,048 | 17,167 0,303 0,252 0,210 0,175 0,146 0,202
2,66| 87,574 | 19,306 0,347 0,291 0,244 0,206 0,174 0,232
3,04 | 97,474 | 21,259 0,391 0,329 0,279 0,237 0,203 0,260
2,00] 120,504 | 16,814 0,362 0,297 0,243 0,197 0,159 0,241
197 x50 x 17 2,28| 135,055 | 18,670 0,408 0,335 0,276 0,226 0,183 0,272
2,66 | 153,928 | 21,009 0,468 0,387 0,321 0,266 0,219 0,312
3,04] 171,806 | 23,148 0,527 0,438 0,366 0,306 0,255 0,351
2,00| 182,319 | 19,136 0,469 0,384 0,315 0,256 0,205 0,312
2,28 | 204,663 | 21,282 0,527 0,434 0,356 0,291 0,235 0,352
150 x50 x20( 2,66 | 233,778 | 24,002 0,605 0,499 0,413 0,340 0,278 0,403
3,04 | 261,519 | 26,507 0,680 0,564 0,469 0,389 0,322 0,453
4,76 | 370,445 | 35,356 0,993 0,838 0,713 0,611 0,525 0,662
2,00| 473,092 | 60,815 1,056 0,907 0,785 0,682 0,594 0,704
2,28 | 533,490 | 68,148 1,191 1,023 0,885 0,770 0,670 0,794
200x75x25)2,66 | 613,222 | 77,659 1,369 1,176 1,018 0,886 0,773 0,913
3,04 | 690,403 | 86,673 1,542 1,325 1,148 0,999 0,873 1,028
4,76 11008,575|121,579| 2,257 1,945 1,691 1,480 1,302 1,505
2,00| 861,091 | 87,966 1,475 1,285 1,126 0,993 0,880 0,983
2,28| 972,594 | 98,725 1,706 1,494 1,314 1,159 1,028 1,137
250 x85x25]2,66[1120,432]|112,743| 2,027 1,766 1,539 1,349 1,186 1,352
3,04 11264,287|126,102| 2,299 1,992 1,736 1,522 1,340 1,532
4,76 11866,517|178,678| 3,394 2,942 2,568 2,257 1,993 2,262
2,00]1323,384| 92,825 1,895 1,646 1,441 1,269 1,122 1,263
2,2811495,880(104,183| 2,189 1,912 1,679 1,479 1,309 1,460
300 x85x25]2,661725,044]118,983| 2,602 2,257 1,964 1,719 1,509 1,734
3,0411948,560[133,088| 2,952 2,548 2,218 1,941 1,704 1,968
4,7612890,711]188,622| 4,371 3,775 3,288 2,882 2,536 2,914
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Dimensdes (mm)

vao livre L (mm)

Ix (cm4) |ly (cm4)[Lx = 6500]Lx = 7000] Lx = 7500] Lx = 8000]Lx = 8500] Lx = 9000
bw x bf x D t Px (tf) Px (tf) Px (tf) Px (tf) Px (tf) Px (tf)
152 60205 | 1,434 ; ; ; ; ; ;
200| 7,636 | 1,724 ; ; ; ; ; ;
50x25x 10 [2,28] 8,363 | 1,862 ; ; ; ; ; ;
266| 9228 | 2,015 - ; ; ; ; ;
3,04| 9,959 | 2,132 ; } ; ; ; ;
152 | 23,454 | 6,189 ; ; ; ; ; ;
200| 29,601 | 7,700 ; ; ; ; ; ;
75x40x 15 | 2,28] 32,922 | 8,492 - ; ; ; ; ;
266| 37,127 | 9,466 ; } } ; ; ;
3,04| 40,992 | 10,329 ; ; ; ; ; ;
200| 68,884 | 16,466 | 0,158 | 0,139 | 0,123 ; ; ;
228| 77,048 | 17,167 | 0,178 | 0,158 | 0,140 ; ; ;
100 x50 x 171> 66 87.574 | 19.306 | 0205 | 0183 | 0.163 ; ; ;
3,04| 97,474 | 21,259 | 0232 | 0207 | 0,186 ; ; ;
200| 120504 | 16,814 | 0211 | 0185 | 00162 | 0141 | 0122 | 0,106
197 x50 x 17 2:28] 135,055 [ 18,670 | 0,239 | 0210 | 0184 | 0461 | 0141 | 0122
266 153,928 | 21,009 | 0,275 | 0242 | 00214 | 0189 | 0,166 | 0,146
3,04| 171,806 | 23,148 | 0,310 | 0275 | 00244 | 0216 | 0,192 | 0,170
200| 182,319 19,136 | 0274 | 0240 | 00210 | 0183 | 0,159 | 0,137
228| 204,663 | 21,282 | 0309 | 0271 | 00238 | 0208 | 0181 | 0157
150 x50 x 20| 2,66 | 233,778 | 24,002 | 0355 | 0313 | 0275 | 0242 | 0212 | 0,185
3,04| 261,519 | 26,507 | 0,400 | 0,353 | 0312 | 0276 | 0,244 | 0215
4,76 | 370,445 | 35,356 | 0,591 | 0529 | 0476 | 0429 | 0,387 | 0,350
2.00| 473,002 | 60,815 | 0636 | 0576 | 0523 | 0476 | 0434 | 0,396
2,28| 533,490 | 68,148 | 0,717 | 0650 | 0590 | 0537 | 0490 | 0447
200 x 75 x 25| 2,66 | 613,222 | 77,659 | 0,824 | 0,747 | 0679 | 0618 | 0564 | 0,515
3,04] 690,403 | 86,673 | 0,928 | 0841 | 0,765 | 0697 | 0,637 | 0582
4,76 |1008,575|121,579| 1,361 | 1237 | 1,127 | 1031 | 0945 | 0,868
2,00| 861,091 | 87,966 | 0,897 | 0819 | 0,751 | 0690 | 0,636 | 0587
228| 972,504 | 98,725 | 1,040 | 0954 | 0876 | 0,805 | 0,742 | 0,685
250 x 85 x 25| 2,66 |1120,432] 112,743 1,233 | 1,124 | 1,026 | 0939 | 0861 | 0,791
3,04|1264,287[126,102] 1,393 | 1268 | 1,158 | 1,060 | 0972 | 0,893
4,76 [1866,517|178,678] 2,056 | 1,873 | 1,712 | 1,570 | 1,443 | 1,328
2,00[1323,384] 92,825 | 1,149 | 1,049 | 0961 | 0882 | 0812 | 0,748
2.28[1495,880[104,183] 1,332 | 1221 | 1,019 | 1,028 | 0946 | 0873
300 x 85 x 25| 2,66 |1725,044|118,983| 1,577 | 1,435 | 1309 | 1,197 | 1,097 | 1,006
3,04 |1948,560[133,088] 1,782 | 1621 | 1,478 | 1,352 | 1,239 | 1,136
4,76 |2890,711[188,622| 2,640 | 2402 | 2,192 | 2,007 | 1,841 | 1,691
3

Fonte: Elaborado pelo autor.
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Quadro 14 — Cargas suportadas por cada perfil de acordo com o comprimento do

vao — Perfil U enrijecido — Duas cargas pontuais (Tf)

Dimensdes (mm) véolivre L (mm)
Ix (cm4) [ly (cm4)|Lx =1000f{Lx =1500]|Lx =2000|Lx =2500|Lx =3000|Lx =3500
bw x bf x D t Px (tf) Px (tf) Px (tf) Px (tf) Px (tf) Px (tf)
152| 6,205 1,434 0,152 0,080 0,076 0,055 0,040 0,041
2,00| 7,636 1,724 0,191 0,107 0,096 0,071 0,054 0,052
50x25x10|2,28| 8,363 1,862 0,212 0,122 0,106 0,079 0,061 0,058
2,66| 9,228 2,015 0,238 0,140 0,119 0,090 0,070 0,065
3,04 9,959 2,132 0,261 0,157 0,130 0,099 0,078 0,072
1,52 23,454 | 6,189 0,426 0,256 0,162 0,102 0,064 0,102
2,00| 29,601 | 7,700 0,538 0,327 0,211 0,140 0,092 0,131
75x40x15]2,28| 32,922 | 8,492 0,599 0,366 0,240 0,163 0,183 0,147
2,66| 37,127 | 9,466 0,675 0,417 0,278 0,194 0,208 0,169
3,04] 40,992 | 10,329 0,745 0,465 0,314 0,224 0,232 0,189
2,00| 68,884 | 16,466 0,939 0,602 0,403 0,277 0,189 0,127
100 x50 x 17 2,28| 77,048 | 17,167 1,051 0,675 0,454 0,315 0,219 0,151
2,66| 87,574 | 19,306 1,194 0,769 0,521 0,367 0,261 0,185
3,04 97,474 | 21,259 1,329 0,859 0,586 0,418 0,304 0,222
2,00| 120,504 | 16,814 1,294 0,822 0,543 0,364 0,238 0,157
127 x50 x 17 2,28 135,055 | 18,670 1,450 0,922 0,612 0,414 0,275 0,184
2,66 | 153,928 | 21,009 1,653 1,053 0,702 0,481 0,328 0,223
3,04] 171,806 | 23,148 1,845 1,178 0,790 0,548 0,383 0,265
2,00| 182,319 | 19,136 1,657 1,060 0,703 0,472 0,308 0,201
2,28 204,663 | 21,282 1,861 1,190 0,791 0,535 0,353 0,233
150 x50 x20] 2,66 | 233,778 | 24,002 2,125 1,360 0,907 0,619 0,417 0,279
3,04 ] 261,519 | 26,507 2,377 1,523 1,020 0,703 0,483 0,329
4,76 | 370,445 | 35,356 3,368 2,176 1,490 1,070 0,788 0,893
2,00| 473,092 | 60,815 3,221 2,147 1,585 1,177 0,890 0,673
2,28 | 533,490 | 68,148 3,637 2,425 1,787 1,328 1,006 0,762
200x75x25|2,66| 613,222 | 77,659 | 4,181 2,787 2,054 1,527 1,159 0,882
3,04 ] 690,403 | 86,673 | 4,707 3,138 2,312 1,722 1,309 1,000
4,76 11008,575[121,579| 6,877 4,584 3,385 2,537 1,954 1,526
2,00| 861,091 | 87,966 | 4,424 2,949 2,212 1,689 1,320 1,060
2,28 972,594 | 98,725 5117 3,411 2,558 1,972 1,542 1,198
250 x85x25)|2,66(1120,432|112,743| 6,082 4,055 3,041 2,308 1,780 1,383
3,04 11264,287[126,102| 6,896 4,597 3,448 2,605 2,010 1,564
4,7611866,517|178,678| 10,181 6,787 5,091 3,853 2,989 2,351
2,00[1323,384| 92,825 5,686 3,790 2,843 2,161 1,683 1,341
2,28[1495,880(104,183| 6,568 4,379 3,284 2,518 1,964 1,516
300 x85x25|2,66(1725,044|118,983] 7,805 5,203 3,902 2,946 2,264 1,749
3,04 11948,560[133,088| 8,857 5,905 4,429 3,326 2,557 1,978
4,7612890,711]188,622| 13,140 8,760 6,557 4,933 3,805 2,966

1)
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Dimensd&es (mm)

vao livre L (mm)

Ix (cm4) [ly (cm4)|Lx =4000|Lx =4500|Lx =5000|Lx =5500|Lx =6000 Ly=3000 | Lx = 6000 Ly= 2000
bw x bf x D t Px (tf) Px (tf) Px (tf) Px (tf) Px (tf) Px (tf)
1,52| 6,205 1,434 - = - - R R
2,00| 7,636 1,724 - - - - - -
50x25x10|2,28| 8,363 1,862 - - - - - -
2,66| 9,228 2,015 - - - - - -
3,04 9,959 2,132 - - - - - -
1,52 | 23,454 | 6,189 0,081 0,065 0,051 0,040 - -
2,00| 29,601 | 7,700 0,106 0,086 0,070 0,057 - -
75x40x15|2,28| 32,922 | 8,492 0,120 0,099 0,081 0,067 - -
2,66| 37,127 | 9,466 0,139 0,116 0,097 0,081 - -
3,04| 40,992 | 10,329 0,157 0,132 0,112 0,095 - -
2,00| 68,884 | 16,466 0,202 0,167 0,138 0,115 0,094 0,134
100 x50 x 17 2,28| 77,048 | 17,167 0,227 0,189 0,157 0,131 0,109 0,151
2,66| 87,574 | 19,306 0,261 0,218 0,183 0,155 0,131 0,174
3,04 | 97,474 | 21,259 0,293 0,246 0,209 0,178 0,152 0,195
2,00] 120,504 | 16,814 0,272 0,223 0,182 0,148 0,119 0,181
197 x50 x 17 2,28| 135,055 | 18,670 0,306 0,252 0,207 0,170 0,138 0,204
2,66 | 153,928 | 21,009 0,351 0,290 0,241 0,199 0,164 0,234
3,04] 171,806 | 23,148 0,395 0,328 0,274 0,229 0,191 0,263
2,00| 182,319 | 19,136 0,351 0,288 0,236 0,192 0,154 0,234
2,28 | 204,663 | 21,282 0,395 0,325 0,267 0,218 0,176 0,264
150 x50 x20( 2,66 | 233,778 | 24,002 0,454 0,375 0,310 0,255 0,208 0,302
3,04 | 261,519 | 26,507 0,510 0,423 0,352 0,292 0,241 0,340
4,76 | 370,445 | 35,356 0,745 0,629 0,535 0,458 0,394 0,497
2,00| 473,092 | 60,815 0,792 0,680 0,589 0,511 0,445 0,528
2,28 | 533,490 | 68,148 0,893 0,767 0,664 0,577 0,503 0,596
200x75x25)2,66 | 613,222 | 77,659 1,027 0,882 0,764 0,664 0,579 0,685
3,04 | 690,403 | 86,673 1,156 0,994 0,861 0,749 0,655 0,771
4,76 11008,575/121,579| 1,693 1,459 1,268 1,110 0,977 1,128
2,00| 861,091 | 87,966 1,106 0,964 0,845 0,745 0,660 0,737
2,28| 972,594 | 98,725 1,279 1,120 0,986 0,870 0,771 0,853
250 x85x25]2,66[1120,432]112,743] 1,521 1,324 1,154 1,012 0,890 1,014
3,04 11264,287|126,102| 1,724 1,494 1,302 1,142 1,005 1,149
4,76 11866,517|178,678| 2,545 2,207 1,926 1,693 1,495 1,697
2,00]1323,384| 92,825 1,421 1,234 1,081 0,952 0,841 0,948
2,2811495,880(104,183| 1,642 1,434 1,259 1,109 0,982 1,095
300x85x25|2,661725,044]1118,983| 1,951 1,692 1,473 1,289 1,132 1,301
3,0411948,560(133,088| 2,214 1,911 1,663 1,456 1,278 1,476
4,7612890,711]188,622| 3,279 2,831 2,466 2,162 1,902 2,186
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Dimensdes (mm)

vao livre L (mm)

Ix (cm4) |ly (cm4)[Lx = 6500] Lx = 7000] Lx = 7500] Lx = 8000]Lx = 8500] Lx = 9000
bw x bf x D t Px (tf) Px (tf) Px (tf) Px (tf) Px (tf) Px (tf)
152| 6,205 | 1,434 : 3 ; - - -
200| 7,636 | 1,724 : ; ; ; ; ;
50x25x 10 [2,28] 8,363 | 1,862 ; ; ; ; ; ;
266| 9,228 | 2,015 3 } ; } } }
3,04| 9,959 | 2,132 ; ; ; ; ; ;
152 | 23454 | 6,189 : ; ; ; ; ;
200| 29,601 | 7,700 ; ; ; ; ; ;
75x40x 15 [ 2,28] 32,922 | 8,492 3 } } } } }
266| 37,127 | 9,466 ; ; ; ; ; ;
3,04| 40,992 | 10,329 : ; ; ; ; ;
200| 68,884 | 16,466 | 0,118 | 0,105 | 0,092 ; ; ;
228| 77,048 | 17,167 | 0,134 | 0,118 | 0,105 ; ; ;
100x50x 171> 561 87,574 | 19.306 | 0154 | 0137 | 0122 ; ; ;
3,04| 97,474 | 21259 | 0,174 | 0,155 | 0,139 ; ; ;
200| 120504 | 16,814 | 0159 | 0139 | 0121 | 0,106 | 0092 | 0,079
127 x50 17 2:28] 135,055 [ 18,670 | 0,179 | 0157 | 0138 | 0421 | 0106 | 0,092
2,66 | 153,928 | 21,009 0206 | 0182 | 00160 | 0141 | 0,125 | 0,109
3,04| 171,806 | 23,148 | 0,233 | 0206 | 0183 | 0162 | 0,144 | 0,128
200| 182,319 | 19,136 | 0,205 | 0180 | 0157 | 0137 | 0119 | 0,103
228| 204,663 | 21,282 | 0231 | 0203 | 0178 | 0156 | 0,136 | 0,118
150 x50 x 20| 2,66 | 233,778 | 24,002 [ 0,266 | 00234 | 0206 | 0,181 | 0159 | 0,139
3,04| 261,519 | 26,507 | 0,300 | 0265 | 00234 | 0207 | 0,183 | 0,61
4,76 | 370,445 | 35,356 | 0,443 | 0397 | 0357 | 0322 | 0290 | 0263
200| 473,092 | 60,815 | 0,477 | 0432 | 0392 | 0357 | 0326 | 00297
2,28| 533,490 | 68,148 | 0538 | 0487 | 0443 | 0403 | 0367 | 0,335
200 x 75 x 25| 2,66 | 613,222 | 77,659 | 0,618 | 0560 | 0509 | 0464 | 0423 | 0,386
3,04] 690,403 | 86,673 | 0,696 | 0631 | 0574 | 0523 | 0478 | 0,436
4,76 [1008,575]121,579] 1,021 | 0927 | 0846 | 0773 | 0,709 | 0,651
2,00| 861,091 | 87,966 | 0672 | 0614 | 0563 | 0518 | 0477 | 0,440
228| 972,504 [ 98,725 | 0,780 | 0,716 | 0,657 | 0604 | 0557 | 0514
250 x 85 x 25| 2,66 |1120,432|112,743| 0924 | 0843 | 0769 | 0,704 | 0646 | 0593
3,04 |1264,287[126,102] 1,045 | 0951 | 0868 | 0,795 | 0,729 | 0,670
4,76 |1866,517|178,678] 1542 | 1405 | 1,284 | 1177 | 1,082 | 0,996
2,00|1323,384] 92,825 | 0862 | 0787 | 0720 | 0662 | 0609 | 0561
2.28|1495,880[104.183] 0999 | 0916 | 0839 | 0,771 | 0710 | 0,655
300 x 85 x 25| 2,66 |1725,044[118,983] 1,183 | 1,077 | 0982 | 0898 | 0,823 | 0,755
3,04|1948,560[133,088] 1,336 | 1,215 | 1,109 | 1,014 | 0929 | 0,852
4,76 |2890,711[188,622] 1,980 | 1,801 | 1,644 | 1,505 | 1,381 | 1,268
3

Fonte: Elaborado pelo autor.
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Quadro 15 - Cargas suportadas por cada perfil de acordo com o comprimento do

vao — Perfil U enrijecido — Trés cargas pontuais (Tf)

Dimensdes (mm) vdo livre L (mm)
Ix cm4) |ly (cm4)|Lx =1000{Lx =1500]|Lx =2000|Lx =2500fLx =3000|Lx = 3500
bw x bf x D t Px (tf) Px (tf) Px (tf) Px (tf) Px (tf) Px (tf)
152 6,205 1,434 0,101 0,054 0,051 0,036 0,027 0,027
2,00| 7,636 1,724 0,128 0,071 0,064 0,047 0,036 0,035
50x25x10|2,28| 8,363 1,862 0,142 0,081 0,071 0,053 0,041 0,039
2,66| 9,228 2,015 0,159 0,094 0,079 0,060 0,047 0,044
3,04 9,959 2,132 0,174 0,105 0,087 0,066 0,052 0,048
152 23,454 | 6,189 0,284 0,171 0,108 0,068 0,043 0,068
2,00| 29,601 | 7,700 0,359 0,218 0,141 0,093 0,061 0,087
75x40x15]2,28| 32,922 | 8,492 0,399 0,244 0,160 0,108 0,122 0,098
2,66 | 37,127 | 9,466 0,450 0,278 0,185 0,129 0,139 0,113
3,04] 40,992 | 10,329 0,497 0,310 0,210 0,149 0,155 0,126
2,00| 68,884 | 16,466 0,626 0,402 0,269 0,185 0,126 0,085
100 x50 x 17 2,28| 77,048 | 17,167 0,700 0,450 0,303 0,210 0,146 0,100
2,66| 87,574 | 19,306 0,796 0,513 0,347 0,244 0,174 0,123
3,04| 97,474 | 21,259 0,886 0,573 0,391 0,279 0,203 0,148
2,00| 120,504 | 16,814 0,863 0,548 0,362 0,243 0,159 0,105
127 x50 x 17 2,28 | 135,055 | 18,670 0,967 0,615 0,408 0,276 0,183 0,123
2,66 | 153,928 | 21,009 1,102 0,702 0,468 0,321 0,219 0,149
3,04] 171,806 | 23,148 1,230 0,785 0,527 0,366 0,255 0,177
2,00| 182,319 | 19,136 1,105 0,707 0,469 0,315 0,205 0,134
2,28 | 204,663 | 21,282 1,240 0,793 0,527 0,356 0,235 0,155
150 x50 x20] 2,66 | 233,778 | 24,002 1,417 0,907 0,605 0,413 0,278 0,186
3,04 ] 261,519 | 26,507 1,585 1,015 0,680 0,469 0,322 0,219
4,76 | 370,445 | 35,356 2,245 1,450 0,993 0,713 0,525 0,595
2,00| 473,092 | 60,815 2,147 1,431 1,056 0,785 0,594 0,449
2,28 | 533,490 | 68,148 2,425 1,617 1,191 0,885 0,670 0,508
200 x75x25)| 2,66 | 613,222 | 77,659 2,787 1,858 1,369 1,018 0,773 0,588
3,04 | 690,403 | 86,673 3,138 2,092 1,542 1,148 0,873 0,667
4,7611008,575[121,579| 4,584 3,056 2,257 1,691 1,302 1,017
2,00| 861,091 | 87,966 2,949 1,966 1,475 1,126 0,880 0,707
2,28 972,594 | 98,725 3,411 2,274 1,706 1,314 1,028 0,799
250 x85x25)2,66(1120,432|112,743| 4,055 2,703 2,027 1,539 1,186 0,922
3,04 [(1264,287(126,102] 4,597 3,065 2,299 1,736 1,340 1,043
4,76 11866,517[178,678| 6,787 4,525 3,394 2,568 1,993 1,567
2,00[1323,384| 92,825 3,790 2,527 1,895 1,441 1,122 0,894
2,28 [1495,880(104,183| 4,379 2,919 2,189 1,679 1,309 1,011
300 x85x25)|2,66(1725,044|118,983| 5,203 3,469 2,602 1,964 1,509 1,166
3,04 11948,560[{133,088| 5,905 3,936 2,952 2,218 1,704 1,319
4,76 12890,711(188,622| 8,760 5,840 4,371 3,288 2,536 1,977

1)
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Dimensd&es (mm)

vao livre L (mm)

Ix (cm4) [ly (cm4)|Lx =4000|Lx =4500|Lx =5000|Lx =5500|Lx =6000 Ly=3000 | Lx = 6000 Ly= 2000
bw x bf x D t Px (tf) Px (tf) Px (tf) Px (tf) Px (tf) Px (tf)
1,52| 6,205 1,434 - = - - R R
2,00| 7,636 1,724 - - - - - -
50x25x10|2,28| 8,363 1,862 - - - - - -
2,66| 9,228 2,015 - - - - - -
3,04 9,959 2,132 - - - - - -
1,52 | 23,454 | 6,189 0,054 0,043 0,034 0,027 - -
2,00| 29,601 | 7,700 0,070 0,057 0,047 0,038 - -
75x40x15|2,28| 32,922 | 8,492 0,080 0,066 0,054 0,045 - -
2,66| 37,127 | 9,466 0,093 0,077 0,065 0,054 - -
3,04| 40,992 | 10,329 0,105 0,088 0,075 0,064 - -
2,00| 68,884 | 16,466 0,134 0,111 0,092 0,076 0,063 0,090
100 x50 x 17 2,28| 77,048 | 17,167 0,151 0,126 0,105 0,088 0,073 0,101
2,66| 87,574 | 19,306 0,174 0,145 0,122 0,103 0,087 0,116
3,04 | 97,474 | 21,259 0,195 0,164 0,139 0,119 0,101 0,130
2,00] 120,504 | 16,814 0,181 0,148 0,121 0,099 0,079 0,121
197 x50 x 17 2,28| 135,055 | 18,670 0,204 0,168 0,138 0,113 0,092 0,136
2,66 | 153,928 | 21,009 0,234 0,194 0,160 0,133 0,109 0,156
3,04] 171,806 | 23,148 0,263 0,219 0,183 0,153 0,128 0,176
2,00| 182,319 | 19,136 0,234 0,192 0,157 0,128 0,103 0,156
2,28 | 204,663 | 21,282 0,264 0,217 0,178 0,146 0,118 0,176
150 x50 x20( 2,66 | 233,778 | 24,002 0,302 0,250 0,206 0,170 0,139 0,202
3,04 | 261,519 | 26,507 0,340 0,282 0,234 0,195 0,161 0,227
4,76 | 370,445 | 35,356 0,497 0,419 0,357 0,306 0,263 0,331
2,00| 473,092 | 60,815 0,528 0,454 0,392 0,341 0,297 0,352
2,28 | 533,490 | 68,148 0,596 0,512 0,443 0,385 0,335 0,397
200x75x25)2,66 | 613,222 | 77,659 0,685 0,588 0,509 0,443 0,386 0,456
3,04 | 690,403 | 86,673 0,771 0,662 0,574 0,500 0,436 0,514
4,76 11008,575|121,579| 1,128 0,972 0,846 0,740 0,651 0,752
2,00| 861,091 | 87,966 0,737 0,642 0,563 0,497 0,440 0,492
2,28| 972,594 | 98,725 0,853 0,747 0,657 0,580 0,514 0,569
250 x85x25]2,66[1120,432|112,743| 1,014 0,883 0,769 0,674 0,593 0,676
3,04 11264,287|126,102| 1,149 0,996 0,868 0,761 0,670 0,766
4,76 11866,517|178,678| 1,697 1,471 1,284 1,128 0,996 1,131
2,00]1323,384| 92,825 0,948 0,823 0,720 0,634 0,561 0,632
2,2811495,880(104,183] 1,095 0,956 0,839 0,739 0,655 0,730
300 x85x25|2,661725,044]118,983| 1,301 1,128 0,982 0,859 0,755 0,867
3,0411948,560[133,088| 1,476 1,274 1,109 0,970 0,852 0,984
4,7612890,711]188,622| 2,186 1,888 1,644 1,441 1,268 1,457
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Dimensdes (mm)

vao livre L (mm)

Ix (cm4) |ly (cm4)[Lx = 6500]Lx = 7000] Lx = 7500] Lx = 8000]Lx = 8500] Lx = 9000
bw x bf x D t Px (tf) Px (tf) Px (tf) Px (tf) Px (tf) Px (tf)
152 60205 | 1,434 ; ; ; ; ; ;
200| 7,636 | 1,724 ; ; ; ; ; ;
50x25x 10 [2,28] 8,363 | 1,862 ; ; ; ; ; ;
266| 9228 | 2,015 - ; ; ; ; ;
3,04| 9,959 | 2,132 ; } ; ; ; ;
152 | 23,454 | 6,189 ; ; ; ; ; ;
200| 29,601 | 7,700 ; ; ; ; ; ;
75x40x 15 | 2,28] 32,922 | 8,492 - ; ; ; ; ;
266| 37,127 | 9,466 ; } } ; ; ;
3,04| 40,992 | 10,329 ; ; ; ; ; ;
200| 68,884 | 16,466 | 0,079 | 0,070 | 0,062 ; ; ;
228| 77,048 | 17,167 | 0,089 | 0,079 | 0,070 ; ; ;
100 x50 x 171> 66 87.574 | 19.306 | 0.103 | 0091 | 0,081 ; ; ;
3,04| 97,474 | 21,259 | 0,116 | 0,104 | 0,093 ; ; ;
2,00| 120504 | 16,814 | 0,106 | 0093 | 0081 | 0071 | 0061 | 0,053
127 x50 x 17 2:28] 135,055 [ 18,670 | 0,119 | 0105 | 0092 | 0,081 | 0070 | 0061
266 153,928 | 21,000 | 0,137 | 0121 | 0,07 | 0094 | 0,083 | 0073
3,04| 171,806 | 23,148 | 0,155 | 0,137 | 0122 | 0,108 | 0,096 | 0,085
200| 182,319 19,136 | 0,137 | 0120 | 0,105 | 0,091 | 0079 | 0,068
228| 204,663 | 21,282 | 0154 | 0136 | 0119 | 0,104 | 0091 | 0,078
150 x50 x 20| 2,66 | 233,778 | 24,002 | 0,177 | 0,156 | 0,138 | 0,121 | 0,106 | 0,093
3,04| 261,519 | 26,507 | 0,200 | 0,177 | 0156 | 0,138 | 0,122 | 0,107
4,76 | 370,445 | 35,356 | 0,295 | 0265 | 00238 | 0214 | 0194 | 0175
2.00| 473,002 | 60,815 | 0,318 | 0288 | 0262 | 0238 | 0217 | 0,198
2,28| 533,490 | 68,148 | 0,358 | 0325 | 00295 | 0269 | 0,245 | 0,223
200 x 75 x 25| 2,66 | 613,222 | 77,659 | 0412 | 0373 | 0339 | 0309 | 0282 | 0,258
3,04] 690,403 | 86,673 | 0,464 | 0421 | 0383 | 0349 | 0318 | 0,291
4,76 |1008,575/121,579| 0,680 | 0618 | 0564 | 0516 | 0473 | 0434
2,00| 861,091 | 87,966 | 0448 | 0410 | 0375 | 0345 | 0,318 | 0,93
228| 972,504 | 98,725 | 0520 | 0477 | 0438 | 0,403 | 0371 | 0,343
250 x 85 x 25| 2,66 |1120,432]112,743] 0,616 | 0562 | 0513 | 0470 | 0431 | 0,395
3,04|1264,287[126,102] 0,696 | 0634 | 0579 | 0530 | 0486 | 0,447
4,76 [1866,517|178,678] 1,028 | 0937 | 0856 | 0,785 | 0,721 | 0,664
2,00|1323,384] 92,825 | 0575 | 0524 | 0480 | 0441 | 0406 | 0,374
2,28 |1495,880[104,183] 0666 | 0611 | 0560 | 0514 | 0473 | 0,436
300 x 85 x 25| 2,66 |1725,044|118,983| 0,789 | 0,718 | 0655 | 0599 | 0548 | 0,503
3,04 |1948,560[133,088] 0,891 | 0810 | 0,739 | 0676 | 0,619 | 0568
4,76 |2890,711[188,622] 1,320 | 1,01 | 1,096 | 1,003 | 0,920 | 0,845
3

Fonte: Elaborado pelo autor.
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Quadro 16 — Cargas suportadas por cada perfil de acordo com o comprimento do
vao — Perfil duplo U (BOX) — Carga distribuida (Tf/m)

Dimensdes (mm)

vao livre L (mm)

Ix (cm4) |ly (cm4)]Lx =1000]|Lx =1500|Lx =2000|Lx =2500]|Lx =3000]|Lx = 3500
hxB |[espessura gx (tf/m) | gx (tf/m) | gx (tf/m) | gx (tf/m) | gx (tf/m) | gx (tf/m)
1,52 11,014 | 11,014 0,801 0,356 0,200 0,128 0,089 0,065
2,00 13,849 | 13,849 1,007 0,448 0,252 0,161 0,112 0,082
50 x 25 2,28 15,371 | 15,371 1,118 0,497 0,279 0,179 0,124 0,091
2,66 17,286 | 17,286 1,257 0,559 0,314 0,201 0,140 0,103
3,04 19,035 | 19,035 1,384 0,615 0,346 0,221 0,154 0,113
1,52 41,025 | 45,236 1,789 0,795 0,447 0,286 0,199 0,146
2,00 52,441 | 57,838 2,543 1,130 0,636 0,407 0,283 0,208
75 % 40 2,28 58,776 | 64,834 2,850 1,267 0,712 0,456 0,317 0,233
2,66 66,999 | 73,920 3,248 1,444 0,812 0,520 0,361 0,265
3,04 74,803 | 82,544 3,627 1,612 0,907 0,580 0,403 0,296
4,76 105,158 |116,116{ 5,099 2,266 1,275 0,816 0,567 0,416
2,00 102,492 | 73,052 3,727 1,656 0,932 0,596 0,414 0,304
2,28 115,175 | 82,054 | 4,188 1,861 1,047 0,670 0,465 0,342
100 x 40 2,66 131,762 | 93,816 4,791 2,129 1,198 0,767 0,532 0,391
3,04 147,641 |1105,062| 5,369 2,386 1,342 0,859 0,597 0,438
4,76 211,044 1149,844| 7,674 3,411 1,919 1,228 0,853 0,626
2,00 121,702 1121,702| 4,076 1,812 1,019 0,652 0,453 0,333
2,28 136,951 |136,951| 4,827 2,145 1,207 0,772 0,536 0,394
100 x 50 2,66 156,972 |156,972| 5,708 2,537 1,427 0,913 0,634 0,466
3,04 176,230 |176,230f 6,408 2,848 1,602 1,025 0,712 0,523
4,76 254,257 | 254,257 9,246 4,109 2,311 1,479 1,027 0,755
2,00 212,042 1147,637| 5,634 2,504 1,408 0,901 0,626 0,460
2,28 239,012 |1166,348| 6,652 2,956 1,663 1,064 0,739 0,543
127 x50 2,66 274,585 1191,005| 7,862 3,494 1,966 1,258 0,874 0,642
3,04 308,989 |214,826| 8,847 3,932 2,212 1,416 0,983 0,722
4,76 450,572 | 312,593 12,901 5,734 3,225 2,064 1,433 1,053
2,00 314,029 |169,729| 7,102 3,156 1,775 1,136 0,789 0,580
2,28 354,343 1191,391| 8,366 3,718 2,092 1,339 0,615 0,683
150 x 50 2,66 407,663 [219,996| 9,883 4,392 2,471 1,581 1,098 0,807
3,04 459,401 |247,703| 11,137 4,950 2,784 1,782 1,237 0,909
4,76 674,358 |362,287| 16,348 7,266 4,087 2,616 1,816 1,335
2,00 627,356 |217,756] 10,739 4,773 2,685 1,718 1,193 0,877
2,28 709,036 |245,831| 12,598 5,599 3,150 2,016 1,400 1,028
200 x50 2,66 817,528 |283,021| 14,864 6,606 3,716 2,378 1,652 1,213
3,04 923,329 |319,176| 16,788 7,461 4,197 2,686 1,865 1,370
4,76 1369,301|470,318| 24,896 11,065 6,224 3,983 2,766 2,032

1)
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Dimensdes (mm) vdo livre L (mm)
Ix (cm4) |ly (cm4)|Lx =4000|Lx =4500|Lx =5000|Lx =5500| Lx = 6000 Ly=3000 | Lx = 6000 Ly= 2000
hxB |espessura gx (tf/m) | gx (tf/m) [ gx (tf/m) | gx (tf/m) gx (tf/m) gx (tf/m)
1,52 11,014 | 11,014 - - - - - -
2,00 13,849 | 13,849 - - - - - -
50 x 25 2,28 15,371 | 15,371 - - - - - -
2,66 17,286 | 17,286 - - - - - -
3,04 19,035 | 19,035 - - - - - -
1,52 41,025 | 45,236 [ 0,112 0,088 0,072 0,059 - 0,050
2,00 52,441 [ 57,838 | 0,159 0,126 0,102 0,084 - -
75 x 40 2,28 58,776 | 64,834 | 0,178 0,141 0,114 0,094 - -
2,66 66,999 | 73,920 0,203 0,160 0,130 0,107 - -
3,04 74,803 | 82,544 0,227 0,179 0,145 0,120 - -
4,76 105,158 [116,116] 0,319 0,252 0,204 0,169 - -
2,00 102,492 | 73,052 0,233 0,184 0,149 0,123 - 0,104
2,28 115,175 | 82,054 | 0,262 0,207 0,168 0,138 - 0,116
100 x 40 2,66 131,762 [ 93,816 | 0,299 0,237 0,192 0,158 - 0,133
3,04 147,641 [105,062| 0,336 0,265 0,215 0,177 - 0,149
4,76 211,044 {149,844| 0,480 0,379 0,307 0,254 - 0,213
2,00 121,702 |121,702| 0,255 0,201 0,163 0,135 0,113 0,113
2,28 136,951 [136,951| 0,302 0,238 0,193 0,160 0,134 0,134
100 x 50 2,66 156,972 [156,972| 0,357 0,282 0,228 0,189 0,159 0,159
3,04 176,230 (176,230 0,401 0,316 0,256 0,212 0,178 0,178
4,76 254,257 | 254,257 0,578 0,457 0,370 0,306 0,257 0,257
2,00 212,042 |147,637| 0,352 0,278 0,225 0,186 0,156 0,156
2,28 239,012 [166,348] 0,416 0,328 0,266 0,220 0,185 0,185
127 x50 2,66 274,585 (191,005 0,491 0,388 0,314 0,260 0,218 0,218
3,04 308,989 | 214,826 0,553 0,437 0,354 0,292 0,246 0,246
4,76 450,572 |312,593| 0,806 0,637 0,516 0,426 0,358 0,358
2,00 314,029 |169,729| 0,444 0,351 0,284 0,235 0,197 0,197
2,28 354,343 1191,391| 0,523 0,413 0,335 0,277 - 0,232
150 x 50 2,66 407,663 |219,996| 0,618 0,488 0,395 0,327 - 0,275
3,04 459,401 |247,703| 0,696 0,550 0,445 0,368 - 0,309
4,76 674,358 |362,287| 1,022 0,807 0,654 0,540 - 0,454
2,00 627,356 |217,756 0,671 0,530 0,430 0,355 - 0,298
2,28 709,036 | 245,831 0,787 0,622 0,504 0,416 - 0,350
200 x 50 2,66 817,528 | 283,021 0,929 0,734 0,595 0,491 - 0,413
3,04 923,329 [319,176] 1,049 0,829 0,672 0,555 - 0,466
4,76 1369,301{470,318] 1,556 1,229 0,996 0,823 - 0,692

)
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Dimensdes (mm)

vdo livre L (mm)

Ix (cm4) |ly (cm4)|Lx =6500]|Lx =7000fLx =7500]|Lx =8000|Lx =8500fLx =9000
hxB |espessura gx (tfim) | gx (tf/m) | gx (tf/m) | gx (tf/m) | gx (tf/m) | gx (tf/m)
1,52 11,014 | 11,014 - - - - - -
2,00 13,849 | 13,849 - - - - - -
50 x 25 2,28 15,371 | 15,371 - - - - - -
2,66 17,286 | 17,286 - - - - - -
3,04 19,035 | 19,035 - - - - - -
1,52 41,025 | 45,236 - - - - - -
2,00 52,441 | 57,838 - - - - - -
2,28 58,776 | 64,834 - - - - - -
75 x40 2,66 66,999 | 73,920 - - - - - -
3,04 74,803 | 82,544 - - - - - -
4,76 105,158 |116,116 - - - - - -
2,00 102,492 | 73,052 0,088 0,076 - - - -
2,28 115,175 | 82,054 [ 0,099 0,085 - - - -
100 x 40 2,66 131,762 | 93,816 0,113 0,098 - - - -
3,04 147,641 |105,062 0,127 0,110 - - - -
4,76 211,044 1149,844] 0,182 0,157 - - - -
2,00 121,702 |121,702f 0,096 0,083 0,072 - - -
2,28 136,951 |136,951| 0,114 0,099 0,086 - - -
100 x 50 2,66 156,972 |156,972 0,135 0,116 0,101 - - -
3,04 176,230 |176,230f 0,152 0,131 0,114 - - -
4,76 254,257 |1254,257] 0,219 0,189 0,164 - - -
2,00 212,042 1147,637] 0,133 0,115 0,100 0,088 0,078 0,070
2,28 239,012 1166,348| 0,157 0,136 0,118 0,104 0,092 0,082
127 x50 2,66 274,585 1191,005| 0,186 0,160 0,140 0,123 0,109 0,097
3,04 308,989 |1214,826| 0,209 0,181 0,157 0,138 0,122 0,109
4,76 450,572 |312,593| 0,305 0,263 0,229 0,202 0,179 0,159
2,00 314,029 1169,729| 0,168 0,145 0,126 0,111 0,098 0,088
2,28 354,343 1191,391| 0,198 0,171 0,149 0,131 0,116 -
150 x 50 2,66 407,663 |219,996| 0,234 0,202 0,176 0,154 0,137 -
3,04 459,401 |247,703] 0,264 0,227 0,198 0,174 0,154 -
4,76 674,358 |1362,287| 0,387 0,334 0,291 0,255 0,226 -
2,00 627,356 |1217,756] 0,254 0,219 0,191 0,168 0,149 -
2,28 709,036 | 245,831 0,298 0,257 0,224 0,197 - -
200 x 50 2,66 817,528 1283,021| 0,352 0,303 0,264 0,232 - -
3,04 923,329 |1319,176] 0,397 0,343 0,298 0,262 - -
4,76 1369,3011470,318] 0,589 0,508 0,443 0,389 - -
®3)

Fonte: Elaborado pelo autor.



73

Quadro 17 — Cargas suportadas por cada perfil de acordo com o comprimento do

vao — Perfil duplo U (BOX) — Uma carga pontual (Tf)

Dimensdes (mm)

vao livre L (mm)

Ix (cm4) |ly (cm4)]Lx =1000]|Lx =1500|Lx =2000|Lx =2500]|Lx =3000]|Lx = 3500

hxB |[espessura Px (tf) Px (tf) Px (tf) Px (tf) Px (tf) Px (tf)

1,52 11,014 | 11,014 0,401 0,267 0,200 0,160 0,134 0,114

2,00 13,849 | 13,849 0,504 0,336 0,252 0,201 0,168 0,144

50 x 25 2,28 15,371 | 15,371 0,559 0,373 0,279 0,224 0,186 0,160
2,66 17,286 | 17,286 0,629 0,419 0,314 0,251 0,210 0,180

3,04 19,035 | 19,035 0,692 0,461 0,346 0,277 0,231 0,198

1,52 41,025 | 45,236 0,895 0,596 0,447 0,358 0,298 0,256

2,00 52,441 | 57,838 1,271 0,848 0,636 0,509 0,424 0,363

75 % 40 2,28 58,776 | 64,834 1,425 0,950 0,712 0,570 0,475 0,407
2,66 66,999 | 73,920 1,624 1,083 0,812 0,650 0,541 0,464

3,04 74,803 | 82,544 1,813 1,209 0,907 0,725 0,604 0,518

4,76 105,158 |116,116] 2,549 1,700 1,275 1,020 0,850 0,728

2,00 102,492 | 73,052 1,863 1,242 0,932 0,745 0,621 0,532

2,28 115,175 | 82,054 2,094 1,396 1,047 0,838 0,698 0,598

100 x40 2,66 131,762 | 93,816 2,396 1,597 1,198 0,958 0,799 0,684
3,04 147,641 |105,062| 2,684 1,790 1,342 1,074 0,895 0,767

4,76 211,044 1149,844| 3,837 2,558 1,919 1,535 1,279 1,096

2,00 121,702 1121,702] 2,038 1,359 1,019 0,815 0,679 0,582

2,28 136,951 |136,951| 2,414 1,609 1,207 0,965 0,805 0,690

100 x 50 2,66 156,972 |156,972| 2,854 1,903 1,427 1,142 0,951 0,815
3,04 176,230 |176,230] 3,204 2,136 1,602 1,282 1,068 0,915

4,76 254,257 | 254,257 4,623 3,082 2,311 1,849 1,541 1,321

2,00 212,042 1147,637| 2,817 1,878 1,408 1,127 0,939 0,805

2,28 239,012 |166,348| 3,326 2,217 1,663 1,330 1,109 0,950

127 x50 2,66 274,585 1191,005| 3,931 2,621 1,966 1,572 1,310 1,123
3,04 308,989 |214,826| 4,424 2,949 2,212 1,769 1,475 1,264

4,76 450,572 |312,593| 6,451 4,300 3,225 2,580 2,150 1,843

2,00 314,029 |169,729| 3,551 2,367 1,775 1,420 1,184 1,015

2,28 354,343 1191,391| 4,183 2,789 2,092 1,673 0,923 1,195

150 x 50 2,66 407,663 [219,996| 4,941 3,294 2,471 1,977 1,647 1,412
3,04 459,401 |247,703| 5,568 3,712 2,784 2,227 1,856 1,591

4,76 674,358 |1362,287| 8,174 5,449 4,087 3,270 2,725 2,335

2,00 627,356 |217,756] 5,369 3,580 2,685 2,148 1,790 1,534

2,28 709,036 | 245,831 6,299 4,199 3,150 2,520 2,100 1,800

200 x50 2,66 817,528 |283,021| 7,432 4,955 3,716 2,973 2,477 2,123
3,04 923,329 |319,176] 8,394 5,596 4,197 3,358 2,798 2,398

4,76 1369,301/470,318| 12,448 8,299 6,224 4,979 4,149 3,557

1)
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Dimensdes (mm) vdo livre L (mm)
Ix (cm4) |ly (cm4)|Lx =4000|Lx =4500|Lx =5000|Lx =5500| Lx = 6000 Ly=3000 | Lx = 6000 Ly= 2000
hxB |espessura Px (tf) Px (tf) Px (tf) Px (tf) Px (tf) Px (tf)
1,52 11,014 | 11,014 - - - - - -
2,00 13,849 | 13,849 - - - - - -
50 x 25 2,28 15,371 | 15,371 - - - - - -
2,66 17,286 | 17,286 - - - - - -
3,04 19,035 | 19,035 - - - - - -
1,52 41,025 | 45,236 [ 0,224 0,199 0,179 0,163 - 0,149
2,00 52,441 [ 57,838 | 0,318 0,283 0,254 0,231 - -
75 % 40 2,28 58,776 | 64,834 | 0,356 0,317 0,285 0,259 - -
2,66 66,999 [ 73,920 | 0,406 0,361 0,325 0,295 = =
3,04 74,803 | 82,544 | 0,453 0,403 0,363 0,330 - -
4,76 105,158 [116,116] 0,637 0,567 0,510 0,464 - -
2,00 102,492 | 73,052 | 0,466 0,414 0,373 0,339 - 0,311
2,28 115,175 | 82,054 | 0,524 0,465 0,419 0,381 - 0,349
100 x 40 2,66 131,762 [ 93,816 | 0,599 0,532 0,479 0,436 - 0,399
3,04 147,641 [105,062| 0,671 0,597 0,537 0,488 - 0,447
4,76 211,044 1149,844 0,959 0,853 0,767 0,698 - 0,640
2,00 121,702 (121,702 0,510 0,453 0,408 0,371 0,340 0,340
2,28 136,951 [136,951| 0,603 0,536 0,483 0,439 0,402 0,402
100 x 50 2,66 156,972 [156,972| 0,714 0,634 0,571 0,519 0,476 0,476
3,04 176,230 (176,230 0,801 0,712 0,641 0,583 0,534 0,534
4,76 254,257 | 254,257 1,156 1,027 0,925 0,841 0,770 0,770
2,00 212,042 |147,637| 0,704 0,626 0,563 0,512 0,469 0,469
2,28 239,012 | 166,348 0,831 0,739 0,665 0,605 0,554 0,554
127 x50 2,66 274,585 1191,005( 0,983 0,874 0,786 0,715 0,655 0,655
3,04 308,989 | 214,826 1,106 0,983 0,885 0,804 0,737 0,737
4,76 450,572 |312,593| 1,613 1,433 1,290 1,173 1,075 1,075
2,00 314,029 |169,729| 0,888 0,789 0,710 0,646 0,592 0,592
2,28 354,343 1191,391| 1,046 0,930 0,837 0,761 - 0,697
150 x 50 2,66 407,663 |219,996] 1,235 1,098 0,988 0,898 = 0,824
3,04 459,401 |247,703| 1,392 1,237 1,114 1,012 - 0,928
4,76 674,358 |1362,287| 2,044 1,816 1,635 1,486 - 1,362
2,00 627,356 |217,756] 1,342 1,193 1,074 0,976 - 0,895
2,28 709,036 |245,831| 1,575 1,400 1,260 1,145 - 1,050
200 x50 2,66 817,528 |283,021| 1,858 1,652 1,486 1,351 - 1,239
3,04 923,329 |319,176[ 2,098 1,865 1,679 1,526 - 1,399
4,76 1369,301{470,318] 3,112 2,766 2,490 2,263 - 2,075

()
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Dimensdes (mm)

vdo livre L (mm)

Ix (cm4) |ly (cm4)|Lx =6500]|Lx =7000fLx =7500]|Lx =8000|Lx =8500fLx =9000
hxB |espessura Px (tf) Px (tf) Px (tf) Px (tf) Px (tf) Px (tf)
1,52 11,014 | 11,014 - - - - - -
2,00 13,849 | 13,849 - - - - - -
50 x 25 2,28 15,371 | 15,371 - - - - - -
2,66 17,286 | 17,286 - - - - - -
3,04 19,035 | 19,035 - - - - - -
1,52 41,025 | 45,236 - - - - - -
2,00 52,441 | 57,838 - - - - - -
2,28 58,776 | 64,834 - - - - - -
75 x40 2,66 66,999 | 73,920 - - - - - -
3,04 74,803 | 82,544 - - - - - -
4,76 105,158 |116,116 - - - - - -
2,00 102,492 | 73,052 0,287 0,266 - - - -
2,28 115,175 | 82,054 | 0,322 0,299 - - - -
100 x 40 2,66 131,762 | 93,816 0,369 0,342 - - - -
3,04 147,641 |105,062f 0,413 0,383 - - - -
4,76 211,044 1149,844] 0,590 0,548 - - - -
2,00 121,702 |121,702| 0,314 0,291 0,272 - - -
2,28 136,951 |136,951| 0,371 0,345 0,322 - - -
100 x 50 2,66 156,972 |156,972 0,439 0,408 0,381 - - -
3,04 176,230 |176,230f 0,493 0,458 0,427 - - -
4,76 254,257 |1254,257] 0,711 0,660 0,616 - - -
2,00 212,042 1147,637] 0,433 0,402 0,376 0,352 0,331 0,313
2,28 239,012 1166,348| 0,512 0,475 0,443 0,416 0,391 0,370
127 x50 2,66 274,585 1191,005| 0,605 0,562 0,524 0,491 0,462 0,437
3,04 308,989 |1214,826| 0,681 0,632 0,590 0,553 0,520 0,492
4,76 450,572 |312,593| 0,992 0,922 0,860 0,806 0,759 0,717
2,00 314,029 1169,729| 0,546 0,507 0,473 0,444 0,418 0,395
2,28 354,343 1191,391| 0,644 0,598 0,558 0,523 0,492 -
150 x 50 2,66 407,663 |219,996| 0,760 0,706 0,659 0,618 0,581 -
3,04 459,401 | 247,703| 0,857 0,795 0,742 0,696 0,655 -
4,76 674,358 |1362,287| 1,258 1,168 1,090 1,022 0,962 -
2,00 627,356 |1217,756] 0,826 0,767 0,716 0,671 0,632 -
2,28 709,036 | 245,831 0,969 0,900 0,840 0,787 - -
200 x 50 2,66 817,528 1283,021] 1,143 1,062 0,991 0,929 - -
3,04 923,329 |1319,176] 1,291 1,199 1,119 1,049 - -
4,76 1369,3011470,318] 1,915 1,778 1,660 1,556 - -
®3)

Fonte: Elaborado pelo autor.
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Quadro 18 — Cargas suportadas por cada perfil de acordo com o comprimento do

vao — Perfil duplo U (BOX) — Duas cargas pontuais (Tf)

Dimensdes (mm)

vao livre L (mm)

Ix (cm4) |ly (cm4)|Lx =1000|Lx =1500f{Lx =2000|Lx =2500|Lx =3000|Lx =3500

hxB |espessura Px (tf) Px (tf) Px (tf) Px (tf) Px (tf) Px (tf)
1,52 11,014 | 11,014 | 0,300 0,200 0,150 0,120 0,100 0,086

2,00 13,849 | 13,849 0,378 0,252 0,189 0,151 0,126 0,108

50 x 25 2,28 15,371 | 15,371 | 0,419 0,279 0,210 0,168 0,140 0,120
2,66 17,286 | 17,286 | 0,471 0,314 0,236 0,189 0,157 0,135

3,04 19,035 | 19,035 0,519 0,346 0,260 0,208 0,173 0,148

1,52 41,025 | 45,236 | 0,671 0,447 0,336 0,268 0,224 0,192

2,00 52,441 [ 57,838 [ 0,953 0,636 0,477 0,381 0,318 0,272

75 40 2,28 58,776 [ 64,834 1,069 0,712 0,534 0,427 0,356 0,305
2,66 66,999 [ 73,920 1,218 0,812 0,609 0,487 0,406 0,348

3,04 74,803 [ 82,544 [ 1,360 0,907 0,680 0,544 0,453 0,389

4,76 105,158 |116,116] 1,912 1,275 0,956 0,765 0,637 0,546

2,00 102,492 | 73,052 | 1,398 0,932 0,699 0,559 0,466 0,399

2,28 115,175 | 82,054 1,571 1,047 0,785 0,628 0,524 0,449

100 x 40 2,66 131,762 1 93,816 | 1,797 1,198 0,898 0,719 0,599 0,513
3,04 147,641 |105,062f 2,013 1,342 1,007 0,805 0,671 0,575

4,76 211,044 1149,844| 2,878 1,919 1,439 1,151 0,959 0,822

2,00 121,702 |121,702| 1,529 1,019 0,764 0,611 0,510 0,437

2,28 136,951 |136,951| 1,810 1,207 0,905 0,724 0,603 0,517

100 x50 2,66 156,972 |156,972| 2,141 1,427 1,070 0,856 0,714 0,612
3,04 176,230 |176,230| 2,403 1,602 1,202 0,961 0,801 0,687

4,76 254,257 | 254,257 3,467 2,311 1,734 1,387 1,156 0,991

2,00 212,042 |147,637| 2,113 1,408 1,056 0,845 0,704 0,604

2,28 239,012 |1166,348| 2,494 1,663 1,247 0,998 0,831 0,713

127 x50 2,66 274,585 1191,005| 2,948 1,966 1,474 1,179 0,983 0,842
3,04 308,989 |214,826| 3,318 2,212 1,659 1,327 1,106 0,948

4,76 450,572 (312,593 4,838 3,225 2,419 1,935 1,613 1,382

2,00 314,029 |169,729| 2,663 1,775 1,332 1,065 0,888 0,761

2,28 354,343 191,391 3,137 2,092 1,569 1,255 0,692 0,896

150 x 50 2,66 407,663 (219,996 3,706 2,471 1,853 1,482 1,235 1,059
3,04 459,401 (247,703 4,176 2,784 2,088 1,671 1,392 1,193

4,76 674,358 |362,287| 6,131 4,087 3,065 2,452 2,044 1,752

2,00 627,356 |217,756| 4,027 2,685 2,013 1,611 1,342 1,151

2,28 709,036 |245,831| 4,724 3,150 2,362 1,890 1,575 1,350

200 x 50 2,66 817,528 |283,021| 5,574 3,716 2,787 2,230 1,858 1,593
3,04 923,329 |319,176] 6,295 4,197 3,148 2,518 2,098 1,799

4,76 1369,301]|470,318] 9,336 6,224 4,668 3,734 3,112 2,667

1)
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Dimensdes (mm) vao livre L (mm)
Ix (cm4) |ly (cm4)|Lx =4000|Lx =4500|Lx =5000|Lx =5500f Lx = 6000 Ly=3000 | Lx = 6000 Ly= 2000
hxB |espessura Px (tf) Px (tf) Px (tf) Px (tf) Px (tf) Px (tf)
1,52 11,014 | 11,014 - - - - - -
2,00 13,849 | 13,849 - - - - - -
50 x 25 2,28 15,371 | 15,371 - - - - - -
2,66 17,286 | 17,286 - - - - - -
3,04 19,035 | 19,035 - - - - - -
1,52 41,025 | 45,236 0,168 0,149 0,134 0,122 - 0,112
2,00 52,441 | 57,838 0,238 0,212 0,191 0,173 - -
75 x 40 2,28 58,776 | 64,834 0,267 0,237 0,214 0,194 - -
2,66 66,999 [ 73,920 | 0,305 0,271 0,244 0,221 - -
3,04 74,803 [ 82,544 | 0,340 0,302 0,272 0,247 - -
4,76 105,158 [116,116| 0,478 0,425 0,382 0,348 - -
2,00 102,492 | 73,052 [ 0,349 0,311 0,280 0,254 - 0,233
2,28 115,175 | 82,054 0,393 0,349 0,314 0,286 - 0,262
100 x 40 2,66 131,762 | 93,816 0,449 0,399 0,359 0,327 - 0,299
3,04 147,641 |1105,062| 0,503 0,447 0,403 0,366 - 0,336
4,76 211,044 1149,844| 0,719 0,640 0,576 0,523 - 0,480
2,00 121,702 |121,702| 0,382 0,340 0,306 0,278 0,255 0,255
2,28 136,951 [136,951| 0,453 0,402 0,362 0,329 0,302 0,302
100 x 50 2,66 156,972 [156,972| 0,535 0,476 0,428 0,389 0,357 0,357
3,04 176,230 | 176,230 0,601 0,534 0,481 0,437 0,401 0,401
4,76 254,257 {254,257 0,867 0,770 0,693 0,630 0,578 0,578
2,00 212,042 |1147,637| 0,528 0,469 0,423 0,384 0,352 0,352
2,28 239,012 [166,348] 0,624 0,554 0,499 0,454 0,416 0,416
127 x50 2,66 274,585 [191,005| 0,737 0,655 0,590 0,536 0,491 0,491
3,04 308,989 [214,826] 0,829 0,737 0,664 0,603 0,553 0,553
4,76 450,572 |312,593]| 1,209 1,075 0,968 0,880 0,806 0,806
2,00 314,029 |1169,729| 0,666 0,592 0,533 0,484 0,444 0,444
2,28 354,343 1191,391| 0,784 0,697 0,627 0,570 - 0,523
150 x 50 2,66 407,663 [219,996| 0,927 0,824 0,741 0,674 - 0,618
3,04 459,401 [247,703| 1,044 0,928 0,835 0,759 - 0,696
4,76 674,358 [362,287| 1,533 1,362 1,226 1,115 - 1,022
2,00 627,356 |217,756] 1,007 0,895 0,805 0,732 - 0,671
2,28 709,036 (245,831 1,181 1,050 0,945 0,859 - 0,787
200 x50 2,66 817,528 (283,021 1,394 1,239 1,115 1,013 - 0,929
3,04 923,329 |319,176| 1,574 1,399 1,259 1,145 - 1,049
4,76 1369,301{470,318| 2,334 2,075 1,867 1,697 - 1,556

)
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Dimensdes (mm)

vao livre L (mm)

Ix (cm4) |ly (cm4)]Lx = 6500]|Lx =7000|Lx =7500|Lx =8000|Lx =8500]|Lx =9000
hxB |[espessura Px (tf) Px (tf) Px (tf) Px (tf) Px (tf) Px (tf)
1,52 11,014 | 11,014 - - - - - -
2,00 13,849 | 13,849 - - - - - -
50 x 25 2,28 15,371 | 15,371 - - - - - -
2,66 17,286 | 17,286 - - - - - -
3,04 19,035 | 19,035 - - - - - -
1,52 41,025 | 45,236 - - - - - -
2,00 52,441 | 57,838 - - - - - -
2,28 58,776 | 64,834 - - - - - -
75 x40 2,66 66,999 | 73,920 - - - - - -
3,04 74,803 | 82,544 - - - - - -
4,76 105,158 |116,116 - - - - - -
2,00 102,492 | 73,052 0,215 0,200 - - - -
2,28 115,175 | 82,054 0,242 0,224 - - - -
100 x 40 2,66 131,762 | 93,816 0,276 0,257 - - - -
3,04 147,641 |105,062] 0,310 0,288 - - - -
4,76 211,044 1149,844] 0,443 0,411 - - - -
2,00 121,702 ]121,702| 0,235 0,218 0,204 - - -
2,28 136,951 |136,951| 0,278 0,259 0,241 - - -
100 x 50 2,66 156,972 |156,972| 0,329 0,306 0,285 - - -
3,04 176,230 |176,230f 0,370 0,343 0,320 - - -
4,76 254,257 | 254,257| 0,533 0,495 0,462 - - -
2,00 212,042 1147,637] 0,325 0,302 0,282 0,264 0,249 0,235
2,28 239,012 |166,348| 0,384 0,356 0,333 0,312 0,293 0,277
127 x50 2,66 274,585 1191,005| 0,454 0,421 0,393 0,369 0,347 0,328
3,04 308,989 |214,826] 0,510 0,474 0,442 0,415 0,390 0,369
4,76 450,572 |312,593| 0,744 0,691 0,645 0,605 0,569 0,538
2,00 314,029 |169,729| 0,410 0,380 0,355 0,333 0,313 0,296
2,28 354,343 1191,391| 0,483 0,448 0,418 0,392 0,369 -
150 x 50 2,66 407,663 [219,996| 0,570 0,529 0,494 0,463 0,436 -
3,04 459,401 |247,703| 0,643 0,597 0,557 0,522 0,491 -
4,76 674,358 |362,287| 0,943 0,876 0,817 0,766 0,721 -
2,00 627,356 |217,756] 0,620 0,575 0,537 0,503 0,474 -
2,28 709,036 | 245,831 0,727 0,675 0,630 0,591 - -
200 x50 2,66 817,528 |283,021| 0,858 0,796 0,743 0,697 - -
3,04 923,329 |319,176] 0,969 0,899 0,839 0,787 - -
4,76 1369,3011470,318] 1,436 1,334 1,245 1,167 - -
3)

Fonte: Elaborado pelo autor.
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Quadro 19 — Cargas suportadas por cada perfil de acordo com o comprimento do

vao — Perfil duplo U (BOX) — Trés cargas pontuais (Tf)

Dimensdes (mm)

vao livre L (mm)

Ix (cm4) |ly (cm4)|Lx =1000|Lx =1500f{Lx =2000|Lx =2500|Lx =3000|Lx =3500

hxB |espessura Px (tf) Px (tf) Px (tf) Px (tf) Px (tf) Px (tf)
1,52 11,014 | 11,014 | 0,200 0,134 0,100 0,080 0,067 0,057

2,00 13,849 | 13,849 0,252 0,168 0,126 0,101 0,084 0,072

50 x 25 2,28 15,371 | 15,371 | 0,279 0,186 0,140 0,112 0,093 0,080
2,66 17,286 | 17,286 | 0,314 0,210 0,157 0,126 0,105 0,090

3,04 19,035 | 19,035 0,346 0,231 0,173 0,138 0,115 0,099

1,52 41,025 | 45,236 | 0,447 0,298 0,224 0,179 0,149 0,128

2,00 52,441 [ 57,838 0,636 0,424 0,318 0,254 0,212 0,182

75 40 2,28 58,776 [ 64,834 0,712 0,475 0,356 0,285 0,237 0,204
2,66 66,999 [ 73,920 0,812 0,541 0,406 0,325 0,271 0,232

3,04 74,803 [ 82,544 [ 0,907 0,604 0,453 0,363 0,302 0,259

4,76 105,158 |116,116] 1,275 0,850 0,637 0,510 0,425 0,364

2,00 102,492 | 73,052 | 0,932 0,621 0,466 0,373 0,311 0,266

2,28 115,175 | 82,054 1,047 0,698 0,524 0,419 0,349 0,299

100 x 40 2,66 131,762 193,816 | 1,198 0,799 0,599 0,479 0,399 0,342
3,04 147,641 |105,062 1,342 0,895 0,671 0,537 0,447 0,383

4,76 211,044 1149,844] 1,919 1,279 0,959 0,767 0,640 0,548

2,00 121,702 |121,702| 1,019 0,679 0,510 0,408 0,340 0,291

2,28 136,951 |136,951| 1,207 0,805 0,603 0,483 0,402 0,345

100 x50 2,66 156,972 |156,972| 1,427 0,951 0,714 0,571 0,476 0,408
3,04 176,230 |176,230| 1,602 1,068 0,801 0,641 0,534 0,458

4,76 254,257 1254,257| 2,311 1,541 1,156 0,925 0,770 0,660

2,00 212,042 |147,637| 1,408 0,939 0,704 0,563 0,469 0,402

2,28 239,012 |166,348| 1,663 1,109 0,831 0,665 0,554 0,475

127 x50 2,66 274,585 1191,005| 1,966 1,310 0,983 0,786 0,655 0,562
3,04 308,989 |214,826| 2,212 1,475 1,106 0,885 0,737 0,632

4,76 450,572 (312,593 3,225 2,150 1,613 1,290 1,075 0,922

2,00 314,029 |169,729| 1,775 1,184 0,888 0,710 0,592 0,507

2,28 354,343 |191,391| 2,092 1,394 1,046 0,837 0,462 0,598

150 x 50 2,66 407,663 (219,996 2,471 1,647 1,235 0,988 0,824 0,706
3,04 459,401 |247,703| 2,784 1,856 1,392 1,114 0,928 0,795

4,76 674,358 |362,287| 4,087 2,725 2,044 1,635 1,362 1,168

2,00 627,356 |217,756| 2,685 1,790 1,342 1,074 0,895 0,767

2,28 709,036 |245,831| 3,150 2,100 1,575 1,260 1,050 0,900

200 x 50 2,66 817,528 |283,021| 3,716 2,477 1,858 1,486 1,239 1,062
3,04 923,329 |319,176| 4,197 2,798 2,098 1,679 1,399 1,199

4,76 1369,301]|470,318]| 6,224 4,149 3,112 2,490 2,075 1,778

1)
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Dimensdes (mm) vdo livre L (mm)
Ix (cm4) |ly (cm4)|Lx =4000|Lx =4500|Lx =5000|Lx =5500| Lx = 6000 Ly=3000 | Lx = 6000 Ly= 2000
hxB |espessura Px (tf) Px (tf) Px (tf) Px (tf) Px (tf) Px (tf)
1,52 11,014 | 11,014 - - - - - -
2,00 13,849 | 13,849 - - - - - -
50 x 25 2,28 15,371 | 15,371 - - - - - -
2,66 17,286 | 17,286 - - - - - -
3,04 19,035 | 19,035 - - - - - -
1,52 41,025 | 45,236 [ 0,112 0,099 0,089 0,081 - 0,075
2,00 52,441 [ 57,838 | 0,159 0,141 0,127 0,116 - -
75 % 40 2,28 58,776 [ 64,834 | 0,178 0,158 0,142 0,130 - -
2,66 66,999 [ 73,920 | 0,203 0,180 0,162 0,148 - -
3,04 74,803 | 82,544 | 0,227 0,201 0,181 0,165 - -
4,76 105,158 [116,116] 0,319 0,283 0,255 0,232 - -
2,00 102,492 | 73,052 | 0,233 0,207 0,186 0,169 - 0,155
2,28 115,175 | 82,054 | 0,262 0,233 0,209 0,190 - 0,175
100 x 40 2,66 131,762 [ 93,816 | 0,299 0,266 0,240 0,218 - 0,200
3,04 147,641 [105,062| 0,336 0,298 0,268 0,244 - 0,224
4,76 211,044 1149,844| 0,480 0,426 0,384 0,349 - 0,320
2,00 121,702 [121,702| 0,255 0,226 0,204 0,185 0,170 0,170
2,28 136,951 [136,951| 0,302 0,268 0,241 0,219 0,201 0,201
100 x 50 2,66 156,972 [156,972| 0,357 0,317 0,285 0,259 0,238 0,238
3,04 176,230 (176,230 0,401 0,356 0,320 0,291 0,267 0,267
4,76 254,257 | 254,257 0,578 0,514 0,462 0,420 0,385 0,385
2,00 212,042 |147,637| 0,352 0,313 0,282 0,256 0,235 0,235
2,28 239,012 | 166,348 0,416 0,370 0,333 0,302 0,277 0,277
127 x50 2,66 274,585 1191,005[ 0,491 0,437 0,393 0,357 0,328 0,328
3,04 308,989 | 214,826 0,553 0,492 0,442 0,402 0,369 0,369
4,76 450,572 |312,593| 0,806 0,717 0,645 0,586 0,538 0,538
2,00 314,029 |169,729| 0,444 0,395 0,355 0,323 0,296 0,296
2,28 354,343 191,391 0,523 0,465 0,418 0,380 - 0,349
150 x 50 2,66 407,663 |219,996| 0,618 0,549 0,494 0,449 - 0,412
3,04 459,401 |247,703| 0,696 0,619 0,557 0,506 - 0,464
4,76 674,358 |1362,287| 1,022 0,908 0,817 0,743 - 0,681
2,00 627,356 |217,756] 0,671 0,597 0,537 0,488 - 0,447
2,28 709,036 | 245,831 0,787 0,700 0,630 0,573 - 0,525
200 x50 2,66 817,528 | 283,021 0,929 0,826 0,743 0,676 - 0,619
3,04 923,329 |319,176[ 1,049 0,933 0,839 0,763 - 0,699
4,76 1369,301{470,318] 1,556 1,383 1,245 1,132 - 1,037

()
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Dimensdes (mm)

vao livre L (mm)

Ix (cm4) |ly (cm4)|Lx =6500]|Lx =7000fLx =7500]|Lx =8000|Lx =8500fLx =9000
hxB |[espessura Px (tf) Px (tf) Px (tf) Px (tf) Px (tf) Px (tf)
1,52 11,014 | 11,014 - - - - - -
2,00 13,849 | 13,849 - - - - - -
50 x 25 2,28 15,371 | 15,371 - - - - - -
2,66 17,286 | 17,286 - - - - - -
3,04 19,035 | 19,035 - - - - - -
1,52 41,025 | 45,236 - - - - - -
2,00 52,441 [ 57,838 - - - - - -
2,28 58,776 | 64,834 - - - - - -
75x40 566 | 66,999 | 73,920 - - - - - -
3,04 74,803 [ 82,544 - - - - - -
4,76 105,158 |116,116 - - - - - -
2,00 102,492 | 73,052 | 0,143 0,133 - - - -
2,28 115,175 ] 82,054 | 0,161 0,150 - - - -
100 x 40 2,66 131,762 ] 93,816 | 0,184 0,171 - - - -
3,04 147,641 |105,062| 0,206 0,192 - - - -
4,76 211,044 1149,844] 0,295 0,274 - - - -
2,00 121,702 |121,702f 0,157 0,146 0,136 - - -
2,28 136,951 |136,951| 0,186 0,172 0,161 - - -
100 x 50 2,66 156,972 |156,972| 0,220 0,204 0,190 - - -
3,04 176,230 |176,230f 0,246 0,229 0,214 - - -
4,76 254,257 |254,257| 0,356 0,330 0,308 = = =
2,00 212,042 |1147,637| 0,217 0,201 0,188 0,176 0,166 0,156
2,28 239,012 1166,348| 0,256 0,238 0,222 0,208 0,196 0,185
127 x50 2,66 274,585 |191,005| 0,302 0,281 0,262 0,246 0,231 0,218
3,04 308,989 |1214,826]| 0,340 0,316 0,295 0,276 0,260 0,246
4,76 450,572 (312,593 0,496 0,461 0,430 0,403 0,379 0,358
2,00 314,029 1169,729| 0,273 0,254 0,237 0,222 0,209 0,197
2,28 354,343 1191,391| 0,322 0,299 0,279 0,261 0,246 -
150 x 50 2,66 407,663 (219,996 0,380 0,353 0,329 0,309 0,291 -
3,04 459,401 |247,703| 0,428 0,398 0,371 0,348 0,328 -
4,76 674,358 |1362,287| 0,629 0,584 0,545 0,511 0,481 -
2,00 627,356 |217,756| 0,413 0,384 0,358 0,336 0,316 -
2,28 709,036 |245,831| 0,485 0,450 0,420 0,394 - -
200 x50 2,66 817,528 1283,021| 0,572 0,531 0,495 0,465 - -
3,04 923,329 |319,176| 0,646 0,600 0,560 0,525 - -
4,76 1369,3011470,318] 0,958 0,889 0,830 0,778 - -
3

Fonte: Elaborado pelo autor.
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Quadro 20 — Cargas suportadas por cada perfil de acordo com o comprimento do
vao — Perfil duplo U enrijecido (CAIXA) — Carga distribuida (Tf/m)

Dimensdes (mm)

vao livre L (mm)

Ix (cm4) | ly (cm4) [Lx =1000|Lx =1500|Lx =2000|Lx =2500|Lx =3000|Lx =3500
bw x bf x D t gx (tf/m) | gx (tf/m) | gx (tf/m) | gx (tf/m) | gx (tf/m) | gx (tf/m)
1,52| 12,411 | 11,018 8,903 0,401 0,226 0,144 0,100 0,074
2,00 15,271 | 13,855 1,111 0,494 0,278 0,178 0,123 0,091
50x25x10 [2,28| 16,725 | 15,379 1,216 0,541 0,304 0,195 0,135 0,099
2,66| 18,456 | 17,298 1,342 0,597 0,336 0,215 0,149 0,110
3,04 19,919 | 19,050 1,449 0,644 0,362 0,232 0,161 0,118
1,52 | 46,908 | 45,241 2,076 0,923 0,519 0,332 0,231 0,169
2,00| 59,202 | 57,850 2,870 1,276 0,718 0,459 0,319 0,234
75x40x15 12,28 | 65,844 | 64,851 3,192 1,419 0,798 0,511 0,355 0,261
2,66 | 74,254 | 73,944 3,600 1,600 0,900 0,576 0,400 0,294
3,04| 81,984 | 82,577 3,975 1,767 0,994 0,636 0,442 0,324
2,00| 137,768 | 121,716 | 4,661 2,071 1,165 0,746 0,518 0,380
100 x50 x 17 2,28 154,096 | 136,970 | 5,451 2,423 1,363 0,872 0,606 0,445
2,66 175,147 | 157,001 | 6,369 2,831 1,592 1,019 0,708 0,520
3,04 (194,948 | 176,271 7,089 3,151 1,772 1,134 0,788 0,579
2,00 | 241,008 | 147,651 6,461 2,871 1,615 1,034 0,718 0,527
127 x50 x 17 2,281 270,111 | 166,368 | 7,541 3,352 1,885 1,207 0,838 0,616
2,66 307,855 | 191,034 | 8,815 3,918 2,204 1,410 0,979 0,720
3,04 ] 343,612 | 214,866 | 9,839 4,373 2,460 1,574 1,093 0,803
2,00 | 364,638 | 169,746 | 8,324 3,699 2,081 1,332 0,925 0,679
2,281 409,326 | 191,415 | 9,697 4,310 2,424 1,552 1,077 0,792
150 x50 x 20| 2,66 | 467,556 | 220,033 [ 11,335 5,038 2,834 1,814 1,259 0,925
3,04 | 523,039 | 247,755 | 12,680 5,635 3,170 2,029 1,409 1,035
4,76 740,890 | 362,438 | 17,961 7,983 4,490 2,874 1,996 1,466
2,00) 946,185 | 533,105 14,171 6,298 3,543 2,267 1,575 1,157
2,2811066,981| 603,156 [ 16,655 7,402 4,164 2,665 1,851 1,360
200 x75x25]2,66|1226,445] 696,474 | 20,115 8,940 5,029 3,218 2,235 1,642
3,0411380,807| 787,796 | 23,628 10,502 5,907 3,781 2,625 1,929
4,76 12017,150(1176,813| 36,675 16,300 9,169 5,868 4,075 2,994
2,00(1722,182| 846,842 | 19,985 8,882 4,996 3,198 2,221 1,631
2,2811945,187| 959,233 [ 23,468 10,430 5,867 3,755 2,608 1,916
250 x85x25] 2,66 [2240,865[1109,396| 28,348 12,599 7,087 4,536 3,150 2,314
3,04 12528,575[1256,859| 33,352 14,823 8,338 5,336 3,706 2,723
4,76 13733,034(1891,276( 54,299 24,133 13,575 8,688 6,033 4,433
2,00 |2646,769| 987,969 [ 25,302 11,245 6,326 4,048 2,811 2,065
2,2812991,760/1119,584( 30,544 13,575 7,636 4,887 3,394 2,493
300 x85x25] 2,66 [3450,088(1295,629| 36,783 16,348 9,196 5,885 4,087 3,003
3,04 13897,119|1468,737| 43,170 19,187 10,792 6,907 4,797 3,524
4,76 15781,422|2216,286| 70,078 31,146 17,519 11,212 7,786 5,721

1)
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Dimensdes (mm)

véo livre L (mm)

Ix (cm4) | ly (cm4) |Lx =4000|Lx =4500|Lx =5000|Lx =5500]| Lx = 6000 Ly=3000 [ Lx = 6000 Ly= 2000
bw x bf x D t gx (tf/m) | gx (tf/m) | gx (tf/m) | gx (tf/m) gx (tf/m) gx (tf/m)
152 12,411 | 11,018 - - - - - -
2,00| 15,271 13,855 - - - - - -
50x25x10 (2,28 16,725 15,379 - - - - - -
2,66| 18,456 | 17,298 - - - - - -
3,04( 19,919 [ 19,050 - - - - - -
1,52| 46,908 | 45,241 0,130 0,103 0,083 0,069 - -
2,00| 59,202 | 57,850 0,179 0,142 0,115 0,095 - -
75x40x15 (2,28 65,844 | 64,851 0,200 0,158 0,128 0,106 - -
2,66| 74,254 | 73,944 0,225 0,178 0,144 0,119 - -
3,04 | 81,984 | 82,577 0,248 0,196 0,159 0,131 - -
2,00] 137,768 | 121,716 | 0,291 0,230 0,186 0,154 0,129 0,129
100 x50 x 17 2,28 154,096 | 136,970 | 0,341 0,269 0,218 0,180 0,151 0,151
2,66 | 175,147 | 157,001 0,398 0,315 0,255 0,211 0,177 0,177
3,041 194,948 | 176,271 0,443 0,350 0,284 0,234 0,197 0,197
2,00] 241,008 | 147,651 0,404 0,319 0,258 0,214 0,179 0,179
127 x50 x 17 2,281 270,111 | 166,368 0,471 0,372 0,302 0,249 0,209 0,209
2,66 | 307,855 | 191,034 | 0,551 0,435 0,353 0,291 0,245 0,245
3,04 | 343,612 | 214,866 | 0,615 0,486 0,394 0,325 0,273 0,273
2,00 | 364,638 | 169,746 | 0,520 0,411 0,333 0,275 0,231 0,231
2,28 409,326 | 191,415| 0,606 0,479 0,388 0,321 0,269 0,269
150 x50 x 20| 2,66 | 467,556 | 220,033 0,708 0,560 0,453 0,375 0,315 0,315
3,04 | 523,039 | 247,755 | 0,792 0,626 0,507 0,419 0,352 0,352
4,76 | 740,890 | 362,438 | 1,123 0,887 0,718 0,594 0,499 0,499
2,00 946,185 | 533,105 | 0,886 0,700 0,567 0,468 0,394 0,394
2,281066,981| 603,156 | 1,041 0,822 0,666 0,551 0,463 0,463
200 x75x25]2,66[1226,445| 696,474 1,257 0,993 0,805 0,665 0,559 0,559
3,04 11380,807| 787,796 1,477 1,167 0,945 0,781 0,656 0,656
4,76 ({2017,15011176,813[ 2,292 1,811 1,467 1,212 1,019 1,019
2,00]1722,182| 846,842 | 1,249 0,987 0,799 0,661 0,555 0,555
2,281945,187| 959,233 | 1,467 1,159 0,939 0,776 0,652 0,652
250 x 85 x 25| 2,66 |2240,865(1109,396( 1,772 1,400 1,134 0,937 0,787 0,787
3,04 12528,575]|1256,859| 2,084 1,647 1,334 1,103 0,926 0,926
4,76 [3733,034(1891,276| 3,394 2,681 2,172 1,795 1,508 1,508
2,00 [2646,769| 987,969 | 1,581 1,249 1,012 0,836 0,703 0,703
2,2812991,760|1119,584| 1,909 1,508 1,222 1,010 0,848 0,848
300 x 85 x 25| 2,66 |3450,088[1295,629( 2,299 1,816 1,471 1,216 1,022 1,022
3,04 13897,119|1468,737| 2,698 2,132 1,727 1,427 1,199 1,199
4,76 [5781,42212216,286( 4,380 3,461 2,803 2,317 1,947 1,947

)
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Dimensdes (mm)

vdo livre L (mm)

Ix (cm4) | ly (cm4) [Lx = 6500] Lx = 7000] Lx = 7500] Lx = 8000] Lx = 8500] Lx = 9000
bw x bf x D t gx (tf/m) | gx (tf/m) | gx (tf/m) | gx (tf/m) | gx (tf/m) | gx (tf/m)
152| 12,411 | 11,018 _ _ ; } ; ;
2,00| 15,271 | 13,855 ; ; ; ; ; ;
50 x 25 x 10 | 2,28 16,725 | 15,379 : : ; ; ; ;
2,66| 18456 | 17,298 _ _ } ; ; ;
3,04| 19,919 | 19,050 _ _ ; ; ; ;
152 | 46,908 | 45,241 ] ] ; ; ; ;
2,00] 59,202 | 57,850 ] ) ; ; ; ;
75x40x15 | 2,28| 65,844 | 64,851 ] _ ; ; ; ;
2,66 | 74,254 | 73,944 ] _ ; ; ; ;
3,04| 81,984 | 82,577 ; : ; ; ; ;
2,00| 137,768 | 121,716 | 0,110 | 0,095 | 0,083 ; ; ;
2,28| 154,006 | 136,970 | 0,129 | 0,111 | 0,097 ; ; ;
100 x50 X 1715 66 175.147 | 157,001 | 0.151 0,130 | 0,113 ; ; ;
3,04| 194,948 | 176,271 | 0,168 | 0,145 | 0,126 ; ; ;
2,00| 241,008 | 147,651 | 0,53 | 0,132 | 00115 | 0,101 | 0,089 | 0,080
197 x50 x 171 2:28] 270,111 | 166,368 | 0,178 | 0154 | 0134 | 0118 | 0104 | 0093
2,66 | 307,855 | 191,034 | 0,209 | 0,180 | 0157 | 0,138 | 0122 | 0,109
3,04 | 343,612 | 214,866 | 0,233 | 0201 | 0175 | 0154 | 0136 | 0,121
2,00 | 364,638 | 169,746 | 0,197 | 0,170 | 0,148 | 0,130 | 0,115 | 0,103
2,28| 409,326 | 191,415 0,230 | 0,198 | 0172 | 0,152 | 0,134 | 0,120
150 x50 x 20| 2,66 | 467,556 | 220,033 | 0,268 | 0231 | 0202 | 0177 | 0157 | 0,140
3,04| 523,039 | 247,755 | 0,300 | 0259 | 0225 | 00198 | 0175 | 0,57
4,76 | 740,890 | 362,438 | 0425 | 0367 | 0319 | 0281 | 0249 | 00222
2,00 | 946,185 | 533,105 | 0,335 | 0,289 | 0252 | 0221 | 0,196 | 0,175
2,28]1066,981] 603,156 | 0,394 | 0340 | 0296 | 0260 | 0231 | 0,06
200 x 75 x 25| 2,66 | 1226,445| 696,474 | 0476 | 0411 | 0358 | 0314 | 0278 | 00248
3,04 |1380,807] 787,796 | 0559 | 0482 | 0420 | 0369 | 0327 | 0,292
4,76 |2017,150]1176,813] 0868 | 0,748 | 0652 | 0573 | 0508 | 0,453
2,00|1722,182| 846,842 | 0473 | 0408 | 0355 | 0312 | 0277 | 00247
2,28|1945,187] 959,233 | 05555 | 0479 | 0417 | 0367 | 0325 | 0,290
250 x 85 x 25| 2,66 | 2240,865/1109,396] 0,671 | 0579 | 0504 | 0443 | 0392 | 0,350
3,04 |2528,575]1256,859] 0,789 | 0,681 | 0593 | 0521 | 0462 | 0412
4,76 |3733,034]1891,276] 1,285 1108 | 0965 | 0848 | 0752 | 0,670
2,00 |2646,769] 987,969 | 0599 | 0516 | 0450 | 0,395 | 0350 | 0,312
2,28|2991,760[1119,584] 0,723 | 0623 | 0543 | 0477 | 0423 | 0377
300 x 85 x 25| 2,66 | 3450,088|1295,629] 0,871 | 0,751 | 0654 | 0575 | 0509 | 0,454
3,04 3897,119]1468,737| 1,022 | 0881 | 0,767 | 0675 | 0598 | 0533
4,76 |5781,422]2216,286] 1,659 1,430 1,046 1095 | 0970 | 0,865
(3

Fonte: Elaborado pelo autor.
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Quadro 21 — Cargas suportadas por cada perfil de acordo com o comprimento do

vao — Perfil duplo U enrijecido (CAIXA) — Uma carga pontual (Tf)

Dimensdes (mm)

vao livre L (mm)

Ix (cm4) | ly (cm4) [Lx =1000|Lx =1500|Lx =2000|Lx =2500|Lx =3000|Lx =3500
bw x bf x D t Px (tf) Px (tf) Px (tf) Px (tf) Px (tf) Px (tf)
152| 12,411 | 11,018 4,451 0,301 0,226 0,181 0,150 0,129
2,00| 15,271 | 13,855 0,555 0,370 0,278 0,222 0,185 0,159
50x25x10 [2,28| 16,725 | 15,379 0,608 0,405 0,304 0,243 0,203 0,174
2,66| 18,456 | 17,298 0,671 0,447 0,336 0,268 0,224 0,192
3,04 19,919 | 19,050 0,724 0,483 0,362 0,290 0,241 0,207
1,52 | 46,908 | 45,241 1,038 0,692 0,519 0,415 0,346 0,297
2,00| 59,202 | 57,850 1,435 0,957 0,718 0,574 0,478 0,410
75x40x15 2,28 | 65,844 | 64,851 1,596 1,064 0,798 0,638 0,532 0,456
2,66 | 74,254 | 73,944 1,800 1,200 0,900 0,720 0,600 0,514
3,04| 81,984 | 82,577 1,988 1,325 0,994 0,795 0,663 0,568
2,00| 137,768 | 121,716 | 2,330 1,554 1,165 0,932 0,777 0,666
100 x50 x 17 2,28 154,096 | 136,970 | 2,725 1,817 1,363 1,090 0,908 0,779
2,66 175,147 | 157,001 | 3,184 2,123 1,592 1,274 1,061 0,910
3,04 (194,948 | 176,271 3,545 2,363 1,772 1,418 1,182 1,013
2,00| 241,008 | 147,651 | 3,230 2,154 1,615 1,292 1,077 0,923
127 x50 x 17 2,28 270,111 | 166,368 3,771 2,514 1,885 1,508 1,257 1,077
2,66 | 307,855 | 191,034 | 4,407 2,938 2,204 1,763 1,469 1,259
3,04 ] 343,612 | 214,866 | 4,919 3,280 2,460 1,968 1,640 1,406
2,00 | 364,638 | 169,746 | 4,162 2,775 2,081 1,665 1,387 1,189
2,281 409,326 | 191,415 | 4,848 3,232 2,424 1,939 1,616 1,385
150 x50 x 20| 2,66 | 467,556 | 220,033 | 5,667 3,778 2,834 2,267 1,889 1,619
3,04 | 523,039 | 247,755 6,340 4,227 3,170 2,536 2,113 1,811
4,76 | 740,890 | 362,438 | 8,980 5,987 4,490 3,592 2,993 2,566
2,00] 946,185 | 533,105 | 7,085 4,724 3,543 2,834 2,362 2,024
2,2811066,981| 603,156 | 8,327 5,552 4,164 3,331 2,776 2,379
200 x75x25]2,6611226,445] 696,474 10,058 6,705 5,029 4,023 3,353 2,874
3,0411380,807| 787,796 | 11,814 7,876 5,907 4,726 3,938 3,375
4,76 12017,150{1176,813| 18,338 12,225 9,169 7,335 6,113 5,239
2,00(1722,182| 846,842 | 9,992 6,662 4,996 3,997 3,331 2,855
2,28 [1945,187| 959,233 | 11,734 7,823 5,867 4,694 3,911 3,353
250 x85x 25| 2,66 [2240,865[1109,396| 14,174 9,449 7,087 5,670 4,725 4,050
3,04 12528,575[1256,859| 16,676 11,117 8,338 6,670 5,559 4,765
4,76 |3733,034|1891,276| 27,149 18,100 13,575 10,860 9,050 7,757
2,00 |2646,769| 987,969 [ 12,651 8,434 6,326 5,060 4,217 3,615
2,2812991,760/1119,584( 15,272 10,181 7,636 6,109 5,091 4,363
300 x85x25]2,66[3450,088[1295,629| 18,392 12,261 9,196 7,357 6,131 5,255
3,0413897,119(1468,737| 21,585 14,390 10,792 8,634 7,195 6,167
4,76 15781,422|2216,286{ 35,039 23,359 17,519 14,016 11,680 10,011

1)
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Dimensdes (mm)

vao livre L (mm)

Ix (cm4) | ly (cm4) |Lx =4000|Lx =4500|Lx =5000|Lx =5500]| Lx = 6000 Ly=3000 [ Lx = 6000 Ly= 2000
bw x bf x D t Px (tf) Px (tf) Px (tf) Px (tf) Px (tf) Px (tf)
152 12,411 | 11,018 - - - - - -
2,00| 15,271 | 13,855 - - - - - -
50x25x10|2,28| 16,725 | 15,379 - - - - - -
2,66| 18,456 | 17,298 - - - - - -
3,04( 19,919 | 19,050 - - - - - -
1,52| 46,908 | 45,241 0,259 0,231 0,208 0,189 - -
2,00| 59,202 | 57,850 0,359 0,319 0,287 0,261 - -
75x40x15|2,28| 65,844 | 64,851 0,399 0,355 0,319 0,290 - -
2,66 | 74,254 | 73,944 0,450 0,400 0,360 0,327 - -
3,04( 81,984 | 82,577 0,497 0,442 0,398 0,361 - -
2,00 137,768 | 121,716 | 0,583 0,518 0,466 0,424 0,388 0,388
100 x50 x 17 2,28 154,096 | 136,970 | 0,681 0,606 0,545 0,496 0,454 0,454
2,66 | 175,147 | 157,001 | 0,796 0,708 0,637 0,579 0,531 0,531
3,04 (194,948 | 176,271 | 0,886 0,788 0,709 0,644 0,591 0,591
2,00 241,008 | 147,651 | 0,808 0,718 0,646 0,587 0,538 0,538
127 x50 x 17 2,28 270,111 | 166,368 | 0,943 0,838 0,754 0,686 0,628 0,628
2,66 | 307,855 | 191,034 | 1,102 0,979 0,881 0,801 0,735 0,735
3,04 [ 343,612 | 214,866 | 1,230 1,093 0,984 0,894 0,820 0,820
2,00 364,638 | 169,746 | 1,040 0,925 0,832 0,757 0,694 0,694
2,281 409,326 | 191,415 | 1,212 1,077 0,970 0,882 0,808 0,808
150 x50 x 20| 2,66 | 467,556 | 220,033 | 1,417 1,259 1,133 1,030 0,945 0,945
3,04 | 523,039 | 247,755 | 1,585 1,409 1,268 1,153 1,057 1,057
4,76 | 740,890 | 362,438 | 2,245 1,996 1,796 1,633 1,497 1,497
2,00 946,185 | 533,105 | 1,771 1,575 1,417 1,288 1,181 1,181
2,2811066,981| 603,156 | 2,082 1,851 1,665 1514 1,388 1,388
200x75x25(2,661226,445| 696,474 | 2,514 2,235 2,012 1,829 1,676 1,676
3,04 (1380,807| 787,796 | 2,954 2,625 2,363 2,148 1,969 1,969
4,76 [2017,150(1176,813| 4,584 4,075 3,668 3,334 3,056 3,056
2,00(1722,182| 846,842 | 2,498 2,221 1,998 1,817 1,665 1,665
2,281945,187| 959,233 | 2,933 2,608 2,347 2,133 1,956 1,956
250 x85x 25| 2,66 |12240,865[1109,396( 3,544 3,150 2,835 2,577 2,362 2,362
3,04 [2528,575[1256,859| 4,169 3,706 3,335 3,032 2,779 2,779
4,76 [3733,034(1891,276| 6,787 6,033 5,430 4,936 4,525 4,525
2,00 [2646,769| 987,969 | 3,163 2,811 2,530 2,300 2,109 2,109
2,282991,760|1119,584| 3,818 3,394 3,054 2,777 2,545 2,545
300 x85x25|2,66]3450,088[1295,629( 4,598 4,087 3,678 3,344 3,065 3,065
3,04 (3897,119(1468,737| 5,396 4,797 4,317 3,925 3,597 3,597
4,76 [5781,422|2216,286| 8,760 7,786 7,008 6,371 5,840 5,840

()
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Dimensdes (mm)

véao livre L (mm)

Ix (cm4) | ly (cm4) [Lx = 6500] Lx = 7000] Lx = 7500] Lx = 8000] Lx = 8500] Lx = 9000
bw x bf x D t Px (tf) Px (tf) Px (tf) Px (tf) Px (tf) Px (tf)
152| 12,411 | 11,018 _ _ ; ; ; ;
2,00| 15271 | 13,855 : _ ; ; ; ;
50 x 25 x 10 | 2,28 | 16,725 | 15,379 _ _ ; ; ; ;
2,66| 18,456 | 17,298 _ _ ; ; ; ;
3,04| 19,919 | 19,050 : : ; ; ; ;
152 | 46,908 | 45,241 ) ) } ; ; ;
2,00| 59,202 | 57,850 _ _ ; ; ; ;
75x40x15 | 2,28| 65,844 | 64,851 ] ] ; ; ; ;
2,66| 74,254 | 73,944 - - 3 - - -
3,04| 81,984 | 82,577 ] ] ; ; ; ;
2,00| 137,768 | 121,716 | 0359 | 0333 | 0311 } ; ;
2,28| 154,006 | 136,970 | 0,419 | 0,389 | 0,363 ; ; ;
100 x50 x 171 66 175.147 | 157.001 | 0.490 0455 | 0425 ; ; ;
3,04 | 194,948 | 176,271 | 0545 | 0506 | 0,473 ; ; ;
2,00| 241,008 | 147,651 | 0497 | 0461 | 0431 | 0404 | 0,380 | 0,359
197 x50 171228 270,111 | 166,368 | 0580 | 0539 | 0508 | 0471 | 0444 | 0419
2,66 | 307,855 | 191,034 | 0,678 | 0630 | 0588 | 0551 | 0519 | 0,490
3,04 | 343,612 | 214,866 | 0,757 | 0,703 | 0656 | 0,615 | 0579 | 0547
2,00 | 364,638 | 169,746 | 0,640 | 0595 | 0555 | 0520 | 0490 | 0,462
2,28| 409,326 | 191,415 | 0,746 | 0,693 | 0646 | 0,606 | 0570 | 0539
150 x50 x 20| 2,66 | 467,556 | 220,033 | 0,872 | 0810 | 0,756 | 0,708 | 0,667 | 0,630
3,04| 523,039 | 247,755 | 0975 | 0,906 | 0845 | 0792 | 0,746 | 0,704
4,76 | 740,890 | 362,438 | 1,382 1,283 1,197 1,123 1057 | 0,998
2,00 | 946,185 | 533,105 | 1,090 1012 | 0945 | 0886 | 0834 | 0,787
2,28 |1066,981| 603,156 | 1,281 1,190 1,110 1041 | 0980 | 0925
200 x 75 x 25| 2,66 | 1226,445| 696,474 | 1,547 1,437 1,341 1,257 1,183 1,118
3,041380,807] 787,796 | 1,818 1,688 1575 1477 1,390 1313
4,76 |2017,150]1176,813] 2,821 | 2,620 | 2,445 | 20292 | 2157 | 2,038
2,00 |1722,182| 846,842 | 1,537 1,427 1332 1,049 1,176 1,110
2,28 |1945,187] 959,233 | 1,805 1,676 1,565 1,467 1,380 1,304
250 x 85 x 25| 2,66 | 2240,865/1109,396] 2,181 | 2,025 1,890 1,772 1,668 1575
3,04 |2528,575]1256,859] 2,566 | 2,382 | 2,223 | 2,084 1,062 1853
4,76 |3733,034]1891,276] 4,177 | 3878 | 3,620 | 3,394 | 3,194 | 3,017
2,00 | 2646,769| 987,969 | 1,946 1,807 1,687 1,581 1,488 1,406
2,28|2991,760[1119584] 2,350 | 2,182 | 2,036 1,909 1,797 1,697
300 x 85 x 25| 2,66 |3450,088|1295,629] 2,829 | 2,627 | 2452 | 2,299 | 2,164 | 2,044
3,04 |3897,119]1468,737| 3,321 | 3,084 | 2878 | 2,698 | 2539 | 2,398
4,76 |5781,422|2216,286] 5391 | 5006 | 4672 | 4380 | 4,122 | 3,893
(3

Fonte: Elaborado pelo autor.
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Quadro 22 — Cargas suportadas por cada perfil de acordo com o comprimento do

vao — Perfil duplo U enrijecido (CAIXA) — Duas cargas pontuais (Tf)

Dimensdes (mm)

vao livre L (mm)

Ix (cm4) | ly (cm4) [Lx =1000|Lx =1500|Lx =2000|Lx =2500|Lx =3000|Lx =3500
bw x bf x D t Px (tf) Px (tf) Px (tf) Px (tf) Px (tf) Px (tf)
1,52| 12,411 | 11,018 3,338 0,226 0,169 0,135 0,113 0,097
2,00| 15,271 | 13,855 0,416 0,278 0,208 0,167 0,139 0,119
50x25x10 [2,28| 16,725 | 15,379 0,456 0,304 0,228 0,182 0,152 0,130
2,66| 18,456 | 17,298 0,503 0,336 0,252 0,201 0,168 0,144
3,04 19,919 | 19,050 0,543 0,362 0,272 0,217 0,181 0,155
1,52 | 46,908 | 45,241 0,778 0,519 0,389 0,311 0,259 0,222
2,00| 59,202 | 57,850 1,076 0,718 0,538 0,431 0,359 0,308
75x40x15 2,28 | 65,844 | 64,851 1,197 0,798 0,599 0,479 0,399 0,342
2,66 | 74,254 | 73,944 1,350 0,900 0,675 0,540 0,450 0,386
3,04| 81,984 | 82,577 1,491 0,994 0,745 0,596 0,497 0,426
2,00| 137,768 | 121,716 | 1,748 1,165 0,874 0,699 0,583 0,499
100 x50 x 17 2,28 154,096 | 136,970 | 2,044 1,363 1,022 0,818 0,681 0,584
2,66 175,147 | 157,001 | 2,388 1,592 1,194 0,955 0,796 0,682
3,04 194,948 | 176,271 | 2,658 1,772 1,329 1,063 0,886 0,760
2,00| 241,008 | 147,651 | 2,423 1,615 1,211 0,969 0,808 0,692
127 x50 x 17 2,281 270,111 | 166,368 | 2,828 1,885 1,414 1,131 0,943 0,808
2,66 | 307,855 | 191,034 | 3,306 2,204 1,653 1,322 1,102 0,944
3,04 ] 343,612 | 214,866 | 3,689 2,460 1,845 1,476 1,230 1,054
2,00 | 364,638 | 169,746 | 3,121 2,081 1,561 1,249 1,040 0,892
2,281 409,326 | 191,415| 3,636 2,424 1,818 1,455 1,212 1,039
150 x50 x 20| 2,66 | 467,556 | 220,033 4,251 2,834 2,125 1,700 1,417 1,214
3,04 | 523,039 | 247,755 4,755 3,170 2,377 1,902 1,585 1,359
4,76 | 740,890 | 362,438 | 6,735 4,490 3,368 2,694 2,245 1,924
2,00] 946,185 | 533,105 5,314 3,543 2,657 2,126 1,771 1,518
2,2811066,981| 603,156 | 6,245 4,164 3,123 2,498 2,082 1,784
200 x75x25]2,6611226,445| 696,474 7,543 5,029 3,772 3,017 2,514 2,155
3,0411380,807| 787,796 | 8,861 5,907 4,430 3,544 2,954 2,532
4,76 12017,150(1176,813| 13,753 9,169 6,877 5,501 4,584 3,930
2,00(1722,182| 846,842 7,494 4,996 3,747 2,998 2,498 2,141
2,2811945,187| 959,233 | 8,800 5,867 4,400 3,520 2,933 2,514
250 x85x25] 2,66 [2240,865(1109,396| 10,631 7,087 5,315 4,252 3,544 3,037
3,04 12528,575[1256,859( 12,507 8,338 6,253 5,003 4,169 3,573
4,76 13733,034(1891,276f 20,362 13,575 10,181 8,145 6,787 5,818
2,00 |2646,769| 987,969 | 9,488 6,326 4,744 3,795 3,163 2,711
2,2812991,760/1119,584( 11,454 7,636 5,727 4,582 3,818 3,273
300 x85x25] 2,66 [3450,088[1295,629| 13,794 9,196 6,897 5,517 4,598 3,941
3,0413897,119(1468,737| 16,189 10,792 8,094 6,475 5,396 4,625
4,76 15781,422|2216,286| 26,279 17,519 13,140 10,512 8,760 7,508

1)
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vao livre L (mm)

Dimens&es (mm) | |\ cmay | 1y (cm4) [Lx = 2000 Lx = 4500]Lx = 5000] Lx = 5500] Lx = 6000 Ly=3000] Lx = 6000 Ly= 2000
bw x bf x D t Px (tf) Px (tf) Px (tf) Px (tf) Px (tf) Px (tf)
152| 12,411 | 11,018 - - - - - -
2,00] 15271 | 13,855 - - - - - -
50 x 25 x 10 | 2,28 | 16,725 | 15379 - - - } - -
2,66 18,456 | 17,298 - - - - - -
3,04] 19,919 | 19,050 - - - - - -
152| 46,908 | 45241 | 0,195 | 0,173 | 0156 | 0,142 - -
2,00] 59,202 | 57,850 | 0,269 | 0,239 | 0215 | 0,196 - -
75x40x15 | 2,28 | 65,844 | 64,851 | 0299 | 0,266 | 0239 | 0218 - -
2,66 74,254 | 73944 | 0,338 | 0300 | 0270 | 0,245 - -
3,04| 81,984 | 82577 | 0373 | 0331 | 0298 | 0271 } }
2,00| 137,768 | 121,716 | 0,437 | 0388 | 0350 | 0,318 0,291 0,291
100 x50 x 17| 2:28| 154,096 | 136,970 | 0511 | 0454 | 0409 | 0,372 0,341 0,341
2,66 175,147 | 157,001 | 0597 | 0531 | 0478 | 0434 0,398 0,398
3,04| 194,948 | 176271 0,665 | 0591 | 0532 | 0,483 0,443 0,443
2,00] 241,008 | 147,651 | 0,606 | 0538 | 0485 | 0440 0,404 0,404
127 x50 x 171228 270,111 166368 | 0707 | 0,628 | 0566 | 0514 0,471 0,471
2,66 307,855 | 191,034 | 0826 | 0,735 | 0661 | 0,601 0,551 0,551
3,04| 343,612 | 214,866 | 0,922 | 0820 | 0,738 | 0671 0,615 0,615
2,00| 364,638 | 169,746 | 0,780 | 0,694 | 0624 | 0,568 0,520 0,520
2,28 409,326 | 191,415 0909 | 0,808 | 0,727 | 0,661 0,606 0,606
150 x50 x 20| 2,66 | 467,556 | 220,033 | 1,063 | 0945 | 0850 | 0,773 0,708 0,708
3,04 523,039 | 247,755 | 1,189 | 1057 | 0951 | 0,865 0,792 0,792
4,76 740,890 | 362,438 | 1684 | 1497 | 1347 | 1,225 1,123 1,123
2,00] 946,185 | 533,105 | 1328 | 1181 | 1,063 | 0,966 0,886 0,886
2,28[1066,981] 603,156 | 1561 | 1,388 | 1,249 | 1,136 1,041 1,041
200 x 75 x 25| 2,66 | 1226,445| 696,474 | 1,886 | 1676 | 1509 | 1371 1,257 1,257
3,041380,807| 787,796 | 2,215 | 1,969 | 1,772 | 1611 1477 1477
4,76 2017,150[1176,813] 3,438 | 3,056 | 2,751 | 2,501 2,292 2,292
2,00|1722,182| 846,842 | 1874 | 1665 | 1,499 | 1,363 1,249 1,249
2,28[1945,187| 959,233 | 2,200 | 1,956 | 1,760 | 1,600 1,467 1,467
250 x 85 x 25| 2,66 |2240,865(1109,396] 2,658 | 2,362 | 2,126 | 1,933 1772 1772
3,04 |2528,575(1256,859| 3,127 | 2,779 | 2501 | 2,274 2,084 2,084
4,76 3733,034[1891,276] 5000 | 4525 | 4,072 | 3,702 3,394 3,394
2,00 |2646,769| 987,969 | 2372 | 2,100 | 1898 | 1,725 1581 1581
2,28[2991,760[1119,584] 2,863 | 2,545 | 2,291 | 2,083 1,909 1,909
300 x 85 x 25| 2,66 |3450,088|1295,629| 3448 | 3,065 | 2,759 | 2,508 2,299 2,299
3,043897,119(1468,737| 4,047 | 3,597 | 3,238 | 2943 2,698 2,698
4,76 |5781,422[2216,286] 6570 | 5840 | 5256 | 4,778 4,380 4,380

)
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Dimensdes (mm) véolivre L (mm)
Ix (cm4) | ly (cm4) [Lx = 6500|Lx =7000|Lx =7500|Lx =8000|Lx =8500|Lx =9000
bw x bf x D t Px (tf) Px (tf) Px (tf) Px (tf) Px (tf) Px (tf)
152| 12,411 | 11,018 = = = = = =
2,00| 15,271 | 13,855 - - - - - -
50x25x10 [2,28| 16,725 | 15,379 - - - - - -
2,66| 18,456 | 17,298 - - - - - -
3,04 19,919 | 19,050 - - - - - -
1,52| 46,908 | 45,241 - - - - - -
2,00| 59,202 | 57,850 - - - - - -
75x40x15 12,28 | 65,844 | 64,851 - - - - - -
2,66 | 74,254 | 73,944 - - - - - -
3,04| 81,984 | 82,577 - - - - - -
2,00| 137,768 | 121,716 | 0,269 0,250 0,233 - - -
2,28 154,096 | 136,970 0,314 0,292 0,273 - - -
100 x50 x 17 2,66 175,147 | 157,001 | 0,367 0,341 0,318 - - -
3,04] 194,948 | 176,271 | 0,409 0,380 0,354 - - -
2,00| 241,008 | 147,651 | 0,373 0,346 0,323 0,303 0,285 0,269
127 x50 x 17 2,281 270,111 | 166,368 | 0,435 0,404 0,377 0,354 0,333 0,314
2,66 307,855 | 191,034 | 0,509 0,472 0,441 0,413 0,389 0,367
3,04 ] 343,612 | 214,866 | 0,568 0,527 0,492 0,461 0,434 0,410
2,00 | 364,638 | 169,746 | 0,480 0,446 0,416 0,390 0,367 0,347
2,281 409,326 | 191,415 0,559 0,519 0,485 0,455 0,428 0,404
150 x50 x 20| 2,66 | 467,556 [ 220,033 | 0,654 0,607 0,567 0,531 0,500 0,472
3,04 | 523,039 | 247,755 0,732 0,679 0,634 0,594 0,559 0,528
4,76 | 740,890 | 362,438 | 1,036 0,962 0,898 0,842 0,792 0,748
2,00] 946,185 | 533,105 | 0,818 0,759 0,709 0,664 0,625 0,590
2,2811066,981| 603,156 | 0,961 0,892 0,833 0,781 0,735 0,694
200 x75x25]2,6611226,445| 696,474 1,160 1,078 1,006 0,943 0,887 0,838
3,0411380,807| 787,796 | 1,363 1,266 1,181 1,108 1,042 0,985
4,76 12017,150(1176,813| 2,116 1,965 1,834 1,719 1,618 1,528
2,00(1722,182| 846,842 | 1,153 1,071 0,999 0,937 0,882 0,833
2,28 [1945,187| 959,233 1,354 1,257 1,173 1,100 1,035 0,978
250 x85x25] 2,66 [2240,865|1109,396| 1,635 1,519 1,417 1,329 1,251 1,181
3,04 |2528,575(1256,859| 1,924 1,787 1,668 1,563 1,471 1,390
4,76 |13733,034(1891,276/ 3,133 2,909 2,715 2,545 2,396 2,262
2,00 |2646,769| 987,969 | 1,460 1,355 1,265 1,186 1,116 1,054
2,2812991,760|1119,584| 1,762 1,636 1,527 1,432 1,348 1,273
300 x85x25] 2,66 [3450,088|1295,629| 2,122 1,971 1,839 1,724 1,623 1,533
3,04 13897,119|1468,737| 2,491 2,313 2,158 2,024 1,905 1,799
4,76 |15781,422(2216,286| 4,043 3,754 3,504 3,285 3,092 2,920
®3)

Fonte: Elaborado pelo autor.
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Quadro 23 — Cargas suportadas por cada perfil de acordo com o comprimento do

vao — Perfil duplo U enrijecido (CAIXA) — Trés cargas pontuais (Tf)

Dimensdes (mm)

vao livre L (mm)

Ix cm4) | ly (cm4) [Lx =1000[Lx =1500|Lx =2000|Lx =2500]|Lx =3000|Lx = 3500
bw x bf x D t Px (tf) Px (tf) Px (tf) Px (tf) Px (tf) Px (tf)
152] 12,411 | 11,018 2,226 0,150 0,113 0,090 0,075 0,064
2,00 15,271 | 13,855 0,278 0,185 0,139 0,111 0,093 0,079
50x25x10|2,28| 16,725 [ 15,379 0,304 0,203 0,152 0,122 0,101 0,087
2,66 18,456 | 17,298 0,336 0,224 0,168 0,134 0,112 0,096
3,04| 19,919 | 19,050 0,362 0,241 0,181 0,145 0,121 0,103
1,52 46,908 | 45,241 0,519 0,346 0,259 0,208 0,173 0,148
2,00 59,202 | 57,850 0,718 0,478 0,359 0,287 0,239 0,205
75x40x15|2,28| 65,844 | 64,851 0,798 0,532 0,399 0,319 0,266 0,228
2,66 74,254 | 73,944 0,900 0,600 0,450 0,360 0,300 0,257
3,04| 81,984 | 82,577 0,994 0,663 0,497 0,398 0,331 0,284
2,00) 137,768 | 121,716 | 1,165 0,777 0,583 0,466 0,388 0,333
100 x 50 x 17 2,28 154,096 | 136,970 | 1,363 0,908 0,681 0,545 0,454 0,389
2,66 175,147 | 157,001 | 1,592 1,061 0,796 0,637 0,531 0,455
3,04] 194,948 | 176,271 | 1,772 1,182 0,886 0,709 0,591 0,506
2,00) 241,008 | 147,651 | 1,615 1,077 0,808 0,646 0,538 0,461
127 x50 x 17 2,28 270,111 | 166,368 | 1,885 1,257 0,943 0,754 0,628 0,539
2,66 [ 307,855 | 191,034 | 2,204 1,469 1,102 0,881 0,735 0,630
3,04 | 343,612 | 214,866 | 2,460 1,640 1,230 0,984 0,820 0,703
2,00) 364,638 | 169,746 | 2,081 1,387 1,040 0,832 0,694 0,595
2,28 409,326 | 191,415 | 2,424 1,616 1,212 0,970 0,808 0,693
150 x50 x20| 2,66 | 467,556 | 220,033 | 2,834 1,889 1,417 1,133 0,945 0,810
3,04 | 523,039 | 247,755 | 3,170 2,113 1,585 1,268 1,057 0,906
4,76 | 740,890 | 362,438 | 4,490 2,993 2,245 1,796 1,497 1,283
2,00 946,185 | 533,105 | 3,543 2,362 1,771 1,417 1,181 1,012
2,28 (1066,981| 603,156 | 4,164 2,776 2,082 1,665 1,388 1,190
200 x 75x25] 2,66 [1226,445] 696,474 | 5,029 3,353 2,514 2,012 1,676 1,437
3,04]1380,807| 787,796 | 5,907 3,938 2,954 2,363 1,969 1,688
4,76 12017,150|1176,813] 9,169 6,113 4,584 3,668 3,056 2,620
2,00(1722,182| 846,842 | 4,996 3,331 2,498 1,998 1,665 1,427
2,28 [1945,187| 959,233 | 5,867 3,911 2,933 2,347 1,956 1,676
250 x 85 x 25| 2,66 [2240,865|1109,396| 7,087 4,725 3,544 2,835 2,362 2,025
3,04 |2528,575|1256,859| 8,338 5,559 4,169 3,335 2,779 2,382
4,76 |3733,034)|1891,276| 13,575 9,050 6,787 5,430 4,525 3,878
2,00 [2646,769| 987,969 | 6,326 4,217 3,163 2,530 2,109 1,807
2,28(2991,760]1119,584| 7,636 5,091 3,818 3,054 2,545 2,182
300 x85x 25| 2,66 [3450,088]1295,629| 9,196 6,131 4,598 3,678 3,065 2,627
3,04 |3897,119|1468,737| 10,792 7,195 5,396 4,317 3,597 3,084
4,76 |5781,422(2216,286] 17,519 11,680 8,760 7,008 5,840 5,006

1)
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Dimensdes (mm)

véo livre L (mm)

Ix (cm4) | ly (cm4) |Lx =4000|Lx =4500|Lx =5000|Lx =5500]| Lx = 6000 Ly=3000 [ Lx = 6000 Ly= 2000
bw x bf x D t Px (tf) Px (tf) Px (tf) Px (tf) Px (tf) Px (tf)
152 12,411 | 11,018 - - - - - -
2,00| 15,271 13,855 - - - - - -
50x25x10 (2,28 16,725 15,379 - - - - - -
2,66| 18,456 | 17,298 - - - - - -
3,04( 19,919 [ 19,050 - - - - - -
1,52| 46,908 | 45,241 0,130 0,115 0,104 0,094 - -
2,00| 59,202 | 57,850 0,179 0,159 0,144 0,130 - -
75x40x15 (2,28 65,844 | 64,851 0,200 0,177 0,160 0,145 - -
2,66| 74,254 | 73,944 0,225 0,200 0,180 0,164 - -
3,04 | 81,984 | 82,577 0,248 0,221 0,199 0,181 - -
2,00]| 137,768 | 121,716 0,291 0,259 0,233 0,212 0,194 0,194
100 x50 x 17 2,28 154,096 | 136,970 | 0,341 0,303 0,273 0,248 0,227 0,227
2,66 175,147 | 157,001 | 0,398 0,354 0,318 0,289 0,265 0,265
3,041 194,948 | 176,271 0,443 0,394 0,354 0,322 0,295 0,295
2,00] 241,008 | 147,651 0,404 0,359 0,323 0,294 0,269 0,269
127 x50 x 17 2,281 270,111 | 166,368 0,471 0,419 0,377 0,343 0,314 0,314
2,66 | 307,855 | 191,034 | 0,551 0,490 0,441 0,401 0,367 0,367
3,04 | 343,612 | 214,866 | 0,615 0,547 0,492 0,447 0,410 0,410
2,00 | 364,638 | 169,746 | 0,520 0,462 0,416 0,378 0,347 0,347
2,28 409,326 | 191,415| 0,606 0,539 0,485 0,441 0,404 0,404
150 x50 x 20| 2,66 | 467,556 | 220,033 0,708 0,630 0,567 0,515 0,472 0,472
3,04 | 523,039 | 247,755 | 0,792 0,704 0,634 0,576 0,528 0,528
4,76 | 740,890 | 362,438 | 1,123 0,998 0,898 0,816 0,748 0,748
2,00 946,185 | 533,105 | 0,886 0,787 0,709 0,644 0,590 0,590
2,281066,981| 603,156 | 1,041 0,925 0,833 0,757 0,694 0,694
200 x75x25]2,66[1226,445| 696,474 1,257 1,118 1,006 0,914 0,838 0,838
3,04 11380,807| 787,796 1,477 1,313 1,181 1,074 0,985 0,985
4,76 ({2017,15011176,813[ 2,292 2,038 1,834 1,667 1,528 1,528
2,00]1722,182| 846,842 | 1,249 1,110 0,999 0,908 0,833 0,833
2,281945,187| 959,233 | 1,467 1,304 1,173 1,067 0,978 0,978
250 x 85 x 25| 2,66 |2240,865/1109,396| 1,772 1,575 1,417 1,289 1,181 1,181
3,04 12528,575]|1256,859| 2,084 1,853 1,668 1,516 1,390 1,390
4,76 [3733,03411891,276( 3,394 3,017 2,715 2,468 2,262 2,262
2,00 [2646,769| 987,969 | 1,581 1,406 1,265 1,150 1,054 1,054
2,2812991,760{1119,584| 1,909 1,697 1,527 1,388 1,273 1,273
300 x 85 x 25| 2,66 |3450,088[1295,629( 2,299 2,044 1,839 1,672 1,533 1,533
3,04 13897,119|1468,737| 2,698 2,398 2,158 1,962 1,799 1,799
4,76 [5781,42212216,286( 4,380 3,893 3,504 3,185 2,920 2,920

)
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Dimensdes (mm)

vdo livre L (mm)

Ix cm4) | ly (cm4) [Lx =6500[Lx =7000|Lx =7500|Lx =8000|Lx =8500|Lx =9000
bw x bf x D t Px (tf) Px (tf) Px (tf) Px (tf) Px (tf) Px (tf)
152 12411 11,018 - - - - - -
2,00 15,271 13,855 - - - - - -
50x25x10|2,28| 16,725 | 15,379 - - - - - -
2,66 18,456 | 17,298 - - - - - -
3,04| 19,919 | 19,050 - - - - - -
152 46,908 | 45,241 - - - - - -
2,00| 59,202 | 57,850 - - - - - -
75x40x15|2,28| 65,844 | 64,851 - - - - - -
2,66 74,254 | 73,944 - - - - - -
3,04| 81,984 82,577 - - - - - -
2,00 137,768 | 121,716 | 0,179 0,166 0,155 - - -
2,28 154,096 | 136,970 | 0,210 0,195 0,182 - - -
100 x50 x 17 2,66 175,147 | 157,001 0,245 0,227 0,212 - - -
3,041 194948 | 176,271 0,273 0,253 0,236 - - -
2,00 241,008 | 147,651 | 0,248 0,231 0,215 0,202 0,190 0,179
127 x50 x 17 2,28 270,111 | 166,368 | 0,290 0,269 0,251 0,236 0,222 0,209
2,66 | 307,855 | 191,034 | 0,339 0,315 0,294 0,275 0,259 0,245
3,04| 343,612 | 214,866 | 0,378 0,351 0,328 0,307 0,289 0,273
2,00 | 364,638 | 169,746 | 0,320 0,297 0,277 0,260 0,245 0,231
2,28 409,326 | 191,415| 0,373 0,346 0,323 0,303 0,285 0,269
150 x50 x 20| 2,66 | 467,556 | 220,033 | 0,436 0,405 0,378 0,354 0,333 0,315
3,04 | 523,039 | 247,755 | 0,488 0,453 0,423 0,396 0,373 0,352
4,76 | 740,890 | 362,438 | 0,691 0,641 0,599 0,561 0,528 0,499
2,00 946,185 | 533,105 | 0,545 0,506 0,472 0,443 0,417 0,394
2,2811066,981] 603,156 0,641 0,595 0,555 0,520 0,490 0,463
200 x75x 25| 2,66 [1226,445| 696,474 | 0,774 0,718 0,671 0,629 0,592 0,559
3,04|1380,807| 787,796 | 0,909 0,844 0,788 0,738 0,695 0,656
4,76 [{2017,150/1176,813] 1,411 1,310 1,223 1,146 1,079 1,019
2,0011722,182| 846,842 0,769 0,714 0,666 0,625 0,588 0,555
2,28(1945,187| 959,233 | 0,903 0,838 0,782 0,733 0,690 0,652
250 x 85 x 25| 2,66 [2240,865|1109,396| 1,090 1,012 0,945 0,886 0,834 0,787
3,04 [2528,575|1256,859| 1,283 1,191 1,112 1,042 0,981 0,926
4,7613733,03411891,276| 2,088 1,939 1,810 1,697 1,597 1,508
2,00 [2646,769| 987,969 | 0,973 0,904 0,843 0,791 0,744 0,703
2,2812991,760(1119,584|] 1,175 1,091 1,018 0,954 0,898 0,848
300 x85x25( 2,66 [3450,088]|1295,629| 1,415 1,314 1,226 1,149 1,082 1,022
3,04 |3897,119|1468,737| 1,660 1,542 1,439 1,349 1,270 1,199
4,76 15781,422]2216,286] 2,695 2,503 2,336 2,190 2,061 1,947
(3)

Fonte: Elaborado pelo autor.
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APENDICE B - Esforcos encontrados no software mCalcPerfis 3.0 (Stabile
Engenharia Ltda, 2018) para perfil U simples

Perfil Usimples
Dimensdes vao livre L (mm)
(mm) Ix (cm4) ly (cm4) Lx =1000

bw x bf | t Nc,Rd (tf) | Nt,Rd (tf) | Mx,Rd (tf.m) | My,Rd (tf.m) | Vx,Rd (tf) | Vy,Rd (tf) | Ax Ay
1,52 5,507 0,887 1,267 3,245 0,038 0,011 0,910 0,910 50,91 126,87
2,00 6,925 1,127 1,614 4,182 0,053 0,014 1,145 1,145 51,55|127,75

50x25 [ 2,28 7,685 1,26 1,805 4,709 0,061 0,016 1,271 1,271 51,92|128,26
2,66 8,643 1,43 2,051 5,402 0,070 0,019 1,428 1,428 52,44|128,94
3,04 9,517 1,59 2,284 6,069 0,080 0,021 1,569 1,569 52,97/129,60
1,52 20,512 3,707 2,481 5,145 0,090 0,029 1,532 1,429 33,22| 78,15
2,00 26,22 4,77 3,695 6,682 0,131 0,038 1,964 1,827 33,49 | 78,50

75 x 40 2,28 29,388 5,368 4,474 7,559 0,156 0,043 2,204 2,204 33,64| 78,71
2,66 335 6,154 5,466 8,727 0,191 0,049 2,516 2,335 33,86 78,99
3,04 37,402 6,911 6,426 9,869 0,221 0,056 2,812 2,605 34,07| 79,27
4,76 52,579 9,994 9,565 14,708 0,319 0,083 3,957 3,632 35,08| 80,47
2,00 51,246 5,229 4,605 7,818 0,194 0,039 1,964 2,509 2591 81,11
2,28 57,587 5,892 5,581 8,855 0,230 0,045 2,204 2,826 26,01| 81,32

100x40| 2,66 65,881 6,765 6,594 10,239 0,279 0,052 2,516 3,241 26,15| 81,60
3,04 73,821 7,61 7,450 11,596 0,322 0,058 2,812 3,641 26,29 81,88
4,76 | 105,522 11,097 11,069 17,413 0,474 0,087 3,957 5,255 26,95| 83,09
2,00 60,851 9,693 4,924 8,727 0,216 0,060 2,509 2,509 25,12| 62,94
2,28 68,475 10,939 6,022 9,891 0,258 0,068 2,826 2,826 25,21| 63,08

100 x50 2,66 78,486 12,589 7,418 11,448 0,316 0,079 3,241 3,241 25,33 63,26
3,04 88,115 14,191 8,874 12,978 0,375 0,090 3,641 3,641 25,46 | 63,43
4,76 | 127,128 20,886 14,421 19,577 0,578 0,135 5,255 5,255 26,03 | 64,22
2,00| 106,021 10,434 5,383 9,955 0,303 0,062 2,509 3,245 20,33| 64,79
2,28 119,506 11,784 6,746 11,290 0,360 0,071 2,826 3,665 20,39 | 64,93

127x50( 2,66 | 137,293 13,575 8,715 13,080 0,440 0,082 3,241 4,221 20,47 65,11
3,04| 154,494 15,319 10,545 14,843 0,521 0,093 3,641 4,761 20,56 | 65,29
4,76 | 225,286 22,657 16,359 22,497 0,806 0,140 5,255 7,008 20,96 | 66,10
2,00| 157,015 10,936 5,611 11,000 0,386 0,064 2,509 3,737 17,56 | 66,53
2,28 177,171 12,355 7,052 12,482 0,457 0,072 2,826 4,380 17,61| 66,67

150x50( 2,66 | 203,831 14,24 9,129 14,470 0,556 0,083 3,241 5,055 17,67 66,87
3,04 229,7 16,079 11,295 16,433 0,658 0,095 3,641 5,714 17,74 | 67,06
4,76 | 337,179 23,844 17,937 24,986 1,022 0,143 5,255 8,500 18,06| 67,90
2,00| 313,678 11,754 5,710 13,273 0,593 0,066 2,509 3,428 13,64| 70,49
2,28 354,518 13,287 7,211 15,073 0,697 0,074 2,826 4,857 13,68| 70,65

200x50| 2,66 [ 408,764 15,324 9,419 17,493 0,844 0,086 3,241 6,611 13,72| 70,87
3,04| 461,665 17,315 11,773 19,887 0,993 0,098 3,641 7,787 13,77| 71,09
4,76 684,65 25,766 21,160 30,395 1,553 0,148 5,255 11,746 13,98 72,04

[Ly=Lz=1b=1x]

[Ly=Lz=Lb=1x2]

[Ly=Lz=Lb=1Lx3]|

(1)
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Perfil Usimples

Dimensdes vao livre L (mm)
(mm) Ix cm4) | ly (cm4) Lx =1500

bw x bf | t Nc,Rd (tf) | Nt,Rd (tf) | Mx,Rd (tf.m) | My,Rd (tf.m) | Vx,Rd (tf) | Vy,Rd (tf) | Ax Ay
1,52 5,507 0,887 0,569 3,245 0,028 0,010 0,910 0,910 76,37 /190,30
2,00 6,925 1,127 0,723 4,182 0,042 0,014 1,145 1,145 77,32|191,63

50x25 [ 2,28 7,685 1,26 0,808 4,709 0,050 0,016 1,271 1,271 77,89192,39
2,66 8,643 1,43 0,917 5,402 0,061 0,019 1,428 1,428 78,66 (193,40
3,04 9,517 1,59 1,019 6,069 0,070 0,021 1,569 1,569 79,45|194,39
1,52 20,512 3,707 1,698 5,145 0,076 0,026 1,532 1,429 49,83[117,22
2,00 26,22 4,77 2,774 6,682 0,114 0,036 1,964 1,827 50,23117,76

75 x 40 2,28 29,388 5,368 3,310 7,559 0,137 0,041 2,204 2,048 50,46 (118,07
2,66 335 6,154 3,801 8,727 0,170 0,048 2,516 2,335 50,78/118,48
3,04 37,402 6,911 4,276 9,869 0,196 0,056 2,812 2,605 51,11/118,90
4,76 52,579 9,994 6,228 14,708 0,300 0,083 3,957 3,632 52,63/120,71
2,00 51,246 5,229 3,252 7,818 0,163 0,039 1,964 2,509 38,86 (121,66
2,28 57,587 5,892 3,688 8,855 0,196 0,044 2,204 2,826 39,02|121,98

100x40| 2,66 65,881 6,765 4,241 10,239 0,240 0,052 2,516 3,241 39,22|122,41
3,04 73,821 7,61 4,778 11,596 0,276 0,058 2,812 3,641 39,44 122,82
4,76 105,522 11,097 7,005 17,413 0,431 0,087 3,957 5,255 40,42|124,64
2,00 60,851 9,693 3,864 8,727 0,194 0,059 2,509 2,509 37,68| 94,41
2,28 68,475 10,939 4,717 9,891 0,233 0,067 2,826 2,826 37,82| 94,61

100 x50 2,66 78,486 12,589 5,979 11,448 0,288 0,079 3,241 3,241 38,00 94,88
3,04 88,115 14,191 7,257 12,978 0,345 0,090 3,641 3,641 38,19 95,15
476 127,128 20,886 10,973 19,577 0,548 0,135 5,255 5,255 39,04| 96,33
2,00| 106,021 10,434 4,479 9,955 0,270 0,062 2,509 3,245 30,49| 97,18
2,28 119,506 11,784 5,639 11,290 0,322 0,071 2,826 3,665 30,58 97,39

127x50( 2,66 | 137,293 13,575 7,080 13,080 0,395 0,082 3,241 4,221 30,71| 97,67
3,04| 154,494 15,319 8,183 14,843 0,471 0,093 3,641 4,761 30,84| 97,94
4,76 | 225,286 22,657 12,247 22,497 0,747 0,140 5,255 7,008 31,44| 99,15
2,00| 157,015 10,936 4,651 11,000 0,341 0,064 2,509 3,737 26,34| 99,79
2,28 177,171 12,355 5,792 12,482 0,405 0,072 2,826 4,380 26,41/100,01

150x50( 2,66 | 203,831 14,24 7,406 14,470 0,496 0,083 3,241 5,055 26,51/100,30
3,04 229,7 16,079 8,810 16,433 0,588 0,095 3,641 5,714 26,61/100,59
4,76 | 337,179 23,844 13,215 24,986 0,930 0,143 5,255 8,500 27,09/101,85
2,00| 313,678 11,754 4,651 13,273 0,517 0,066 2,509 3,428 20,47 105,73
2,28 | 354,518 13,287 5,830 15,073 0,610 0,074 2,826 4,857 20,52105,98

200x50( 2,66 | 408,764 15,324 7,531 17,493 0,740 0,086 3,241 6,611 20,58106,31
3,04| 461,665 17,315 9,141 19,887 0,873 0,098 3,641 7,787 20,65/106,63
4,76 684,65 25,766 15,002 30,395 1,373 0,148 5,255 11,746 20,96 (108,07

[Ly=Lz=Lb=1x]

[Ly=Lz=1b=1Lx2]

[Ly=Lz=Lb=1x3]

(2)
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Perfil U simples
Dimensées vao livre L (mm)
(mm) Ix cm4) | ly (cm4) Lx =2000

bw x bf | t Nc,Rd (tf) | Nt,Rd (tf) [ Mx,Rd (tf.m) | My,Rd (tf.m) | Vx,Rd (tf) | Vy,Rd (tf) Ax Ay
1,52 5,507 0,887 1,168 3,245 0,038 0,011 0,910 0,910 [101,83|126,87
2,00 6,925 1,127 1,614 4,182 0,053 0,014 1,145 1,145 103,10(127,75

50x25 | 2,28 7,685 1,26 1,805 4,709 0,061 0,016 1,271 1,271 103,85(128,26
2,66 8,643 1,43 2,051 5,402 0,070 0,019 1,428 1,428 104,88(128,94
3,04 9,517 1,59 2,284 6,069 0,080 0,021 1,569 1,569 105,94(129,60
1,52 20,512 3,707 1,230 5,145 0,059 0,024 1,532 1,429 66,44 |156,29
2,00 26,22 4,77 1,720 6,682 0,093 0,033 1,964 1,827 66,97 |157,01

75 x 40 2,28 29,388 5,368 1,936 7,559 0,116 0,039 2,204 2,048 67,28 |157,42
2,66 335 6,154 2,220 8,727 0,145 0,047 2,516 2,335 67,71 |157,98
3,04 37,402 6,911 2,493 9,869 0,171 0,055 2,812 2,605 68,15 |158,53
4,76 52,579 9,994 3,604 14,708 0,279 0,083 3,957 3,632 70,17 |160,94
2,00 51,246 5,229 1,886 7,818 0,126 0,036 1,964 2,509 51,82 |162,22
2,28 57,587 5,892 2,125 8,855 0,155 0,042 2,204 2,826 52,02 162,64

100 x 40| 2,66 65,881 6,765 2,440 10,239 0,191 0,050 2,516 3,241 52,30 |163,21
3,04 73,821 7,61 2,745 11,596 0,228 0,058 2,812 3,641 52,58 |163,77
4,76 | 105,522 11,097 4,002 17,413 0,389 0,087 3,957 5,255 53,89 |166,19
2,00 60,851 9,693 2,896 8,727 0,166 0,055 2,509 2,509 50,24 |125,88
2,28 68,475 10,939 3,676 9,891 0,202 0,063 2,826 2,826 50,42 |126,15

100 x50/ 2,66 78,486 12,589 4,492 11,448 0,254 0,075 3,241 3,241 50,67 |126,51
3,04 88,115 14,191 5,068 12,978 0,308 0,087 3,641 3,641 50,91 |126,87
476 127,128 20,886 7,484 19,577 0,506 0,135 5,255 5,255 52,06 128,44
2,00 | 106,021 10,434 3,504 9,955 0,226 0,059 2,509 3,245 40,65 (129,58
2,28 | 119,506 11,784 4,166 11,290 0,272 0,068 2,826 3,665 40,78 (129,85

127 x50| 2,66 | 137,293 13,575 4,880 13,080 0,339 0,080 3,241 4,221 40,95 (130,22
3,04 | 154,494 15,319 5,510 14,843 0,410 0,091 3,641 4,761 41,12 (130,59
4,76 | 225,286 22,657 8,166 22,497 0,673 0,140 5,255 7,008 41,92 (132,20
2,00| 157,015 10,936 3,528 11,000 0,281 0,062 2,509 3,737 35,11 |133,05
2,28 | 177,171 12,355 4,327 12,482 0,337 0,070 2,826 4,380 35,21 |133,34

150x50| 2,66 | 203,831 14,24 5,136 14,470 0,418 0,082 3,241 5,055 35,35 |133,73
3,04 229,7 16,079 5,799 16,433 0,502 0,094 3,641 5,714 35,48 |134,12
4,76 | 337,179 23,844 8,600 24,986 0,822 0,143 5,255 8,500 36,11 |135,80
2,00| 313,678 11,754 3,447 13,273 0,413 0,065 2,509 3,428 27,29 |140,97
2,28 | 354,518 13,287 4,253 15,073 0,491 0,074 2,826 4,857 27,35 1141,30

200x50( 2,66 | 408,764 15,324 5,245 17,493 0,602 0,086 3,241 6,611 27,44 1141,74
3,04 | 461,665 17,315 6,245 19,887 0,717 0,098 3,641 7,787 27,53 |142,18
4,76 684,65 25,766 9,293 30,395 1,165 0,148 5,255 11,746 | 27,95 [144,09

[ Ly=Lz=Lb=1Lx]

[Ly=Lz=Lb=1x2]

[Ly=Lz=Lb=1Lx3]

®3)
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Perfil U simples

Dimensées vao livre L (mm)
(mm) Ix cm4) | ly (cm4) Lx = 2500

bw x bf | t Nc,Rd (tf) | Nt,Rd (tf) [ Mx,Rd (tf.m) | My,Rd (tf.m) | Vx,Rd (tf) | Vy,Rd (tf) Ax Ay
1,52 5,507 0,887 0,819 3,245 0,033 0,010 0,910 0,910 [127,28(158,58
2,00 6,925 1,127 1,041 4,182 0,047 0,014 1,145 1,145 128,87[159,69

50x25 | 2,28 7,685 1,26 1,163 4,709 0,055 0,016 1,271 1,271 129,81(160,33
2,66 8,643 1,43 1,320 5,402 0,065 0,019 1,428 1,428 131,11(161,17
3,04 9,517 1,59 1,468 6,069 0,075 0,021 1,569 1,569 132,42(162,00
1,52 20,512 3,707 0,856 5,145 0,045 0,021 1,532 1,429 83,05 |195,37
2,00 26,22 4,77 1,101 6,682 0,074 0,032 1,964 1,827 83,71 |196,26

75 x 40 2,28 29,388 5,368 1,239 7,559 0,092 0,038 2,204 2,048 84,11 |196,78
2,66 335 6,154 1,421 8,727 0,119 0,046 2,516 2,335 84,64 |197,47
3,04 37,402 6,911 1,595 9,869 0,146 0,054 2,812 2,605 85,18 |198,16
4,76 52,579 9,994 7,886 14,708 0,310 0,083 3,957 3,632 87,71 1100,59
2,00 51,246 5,229 3,864 7,818 0,179 0,039 1,964 2,509 64,77 |101,39
2,28 57,587 5,892 4,651 8,855 0,214 0,045 2,204 2,826 65,03 |101,65

100 x 40| 2,66 65,881 6,765 5,406 10,239 0,261 0,052 2,516 3,241 65,37 |102,00
3,04 73,821 7,61 6,100 11,596 0,299 0,058 2,812 3,641 65,73 102,35
4,76 | 105,522 11,097 9,010 17,413 0,453 0,087 3,957 5,255 67,36 |103,87
2,00 60,851 9,693 2,223 8,727 0,134 0,051 2,509 2,509 62,80 |157,36
2,28 68,475 10,939 2,525 9,891 0,167 0,060 2,826 2,826 63,03 |157,69

100 x50/ 2,66 78,486 12,589 2,906 11,448 0,216 0,072 3,241 3,241 63,33 |158,14
3,04 88,115 14,191 3,276 12,978 0,268 0,084 3,641 3,641 63,64 |158,58
476 127,128 20,886 4,821 19,577 0,464 0,135 5,255 5,255 65,07 160,55
2,00 | 106,021 10,434 2,408 9,955 0,174 0,055 2,509 3,245 50,81 |161,97
2,28 | 119,506 11,784 2,720 11,290 0,215 0,064 2,826 3,665 50,97 |162,32

127 x50| 2,66 | 137,293 13,575 3,133 13,080 0,275 0,076 3,241 4,221 51,19 |162,78
3,04 | 154,494 15,319 3,536 14,843 0,336 0,088 3,641 4,761 51.4 [163,24
4,76 | 225,286 22,657 5,230 22,497 0,599 0,140 5,255 7,008 52,40 |165,24
2,00| 157,015 10,936 2,524 11,000 0,211 0,058 2,509 3,737 43,89 (166,32
2,28 | 177,171 12,355 2,852 12,482 0,257 0,067 2,826 4,380 44,02 (166,68

150x50| 2,66 | 203,831 14,24 3,287 14,470 0,327 0,079 3,241 5,055 44,18 167,16
3,04 229,7 16,079 3,711 16,433 0,394 0,091 3,641 5,714 44,35 (167,65
4,76 | 337,179 23,844 5,504 24,986 0,712 0,143 5,255 8,500 45,14 (169,75
2,00| 313,678 11,754 2,492 13,273 0,297 0,062 2,509 3,428 34,11 |176,22
2,28 | 354,518 13,287 2,974 15,073 0,357 0,071 2,826 4,857 34,19 |176,63

200x50( 2,66 | 408,764 15,324 3,637 17,493 0,442 0,083 3,241 6,611 34,31 |177,18
3,04 | 461,665 17,315 3,996 19,887 0,521 0,095 3,641 7,787 34,42 (177,72
4,76 684,65 25,766 5,947 30,395 0,946 0,148 5,255 11,746 | 34,94 {180,11

[ Ly=Lz=Lb=1Lx]

[Ly=Lz=Lb=1x2]

[Ly=Lz=Lb=1Lx3]

(4)
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Perfil U simples

Dimensées vao livre L (mm)
(mm) Ix cm4) | ly (cm4) Lx =3000

bw x bf | t Nc,Rd (tf) | Nt,Rd (tf) [ Mx,Rd (tf.m) | My,Rd (tf.m) | Vx,Rd (tf) | Vy,Rd (tf) Ax Ay
1,52 5,507 0,887 0,569 3,245 0,028 0,010 0,910 0,910 [152,74{190,30
2,00 6,925 1,127 0,723 4,182 0,042 0,014 1,145 1,145 154,64[191,63

50x25 | 2,28 7,685 1,26 0,808 4,709 0,050 0,016 1,271 1,271 155,77(192,39
2,66 8,643 1,43 0,917 5,402 0,061 0,019 1,428 1,428 157,33[193,40
3,04 9,517 1,59 1,019 6,069 0,070 0,021 1,569 1,569 158,91(194,39
1,52 20,512 3,707 1,424 1,424 0,076 0,026 1,532 1,429 99,66 |117,22
2,00 26,22 4,77 2,192 6,682 0,114 0,035 1,964 1,827 100,46(117,76

75 x 40 2,28 29,388 5,368 2,667 7,559 0,137 0,040 2,204 2,048 100,93[118,07
2,66 335 6,154 3,340 8,727 0,170 0,048 2,516 2,335 101,57(118,48
3,04 37,402 6,911 4,015 9,869 0,196 0,055 2,812 2,605 [102,22(118,90
4,76 52,579 9,994 6,228 14,708 0,300 0,083 3,957 3,632 105,25(120,71
2,00 51,246 5,229 3,252 7,818 0,163 0,038 1,964 2,509 77,73 |121,66
2,28 57,587 5,892 3,688 8,855 0,196 0,044 2,204 2,826 78,03 1121,98

100 x 40| 2,66 65,881 6,765 4,241 10,239 0,240 0,051 2,516 3,241 78,45 |122,41
3,04 73,821 7,61 4,778 11,596 0,276 0,058 2,812 3,641 78,87 122,82
4,76 | 105,522 11,097 7,005 17,413 0,431 0,087 3,957 5,255 80,84 |124,64
2,00 60,851 9,693 1,554 8,727 0,107 0,047 2,509 2,509 75,36 |188,83
2,28 68,475 10,939 1,753 9,891 0,135 0,057 2,826 2,826 75,63 |189,23

100 x50/ 2,66 78,486 12,589 2,018 11,448 0,178 0,069 3,241 3,241 76,00 |1189,77
3,04 88,115 14,191 2,275 12,978 0,221 0,082 3,641 3,641 76,37 190,30
476 127,128 20,886 3,348 19,577 0,422 0,135 5,255 5,255 78,09 |192,66
2,00 | 106,021 10,434 1,673 9,955 0,136 0,052 2,509 3,245 60,98 |194,37
2,28 | 119,506 11,784 1,889 11,290 0,169 0,061 2,826 3,665 61,16 |194,78

127 x50| 2,66 | 137,293 13,575 2,176 13,080 0,215 0,073 3,241 4,221 61,42 |1195,34
3,04 | 154,494 15,319 2,455 14,843 0,263 0,086 3,641 4,761 61,68 195,88
4,76 | 225,286 22,657 3,632 22,497 0,526 0,140 5,255 7,008 62,89 |198,29
2,00| 157,015 10,936 1,753 11,000 0,162 0,054 2,509 3,737 52,67 199,58
2,28 177,171 12,355 5,792 12,482 0,405 0,072 2,826 4,380 52,82 |100,01

150x50| 2,66 | 203,831 14,24 7,406 14,470 0,496 0,083 3,241 5,055 53,02 |100,30
3,04 229,7 16,079 8,810 16,433 0,588 0,095 3,641 5,714 53,23 |100,59
4,76 | 337,179 23,844 13,215 24,986 0,930 0,143 5,255 8,500 54,17 |101,85
2,00| 313,678 11,754 4,651 13,273 0,517 0,066 2,509 3,428 40,93 (105,73
2,28 | 354,518 13,287 5,830 15,073 0,610 0,074 2,826 4,857 41,03 |105,98

200x50( 2,66 | 408,764 15,324 7,531 17,493 0,740 0,086 3,241 6,611 41,17 (106,31
3,04 | 461,665 17,315 9,141 19,887 0,873 0,098 3,641 7,787 41,30 (106,63
4,76 684,65 25,766 15,002 30,395 1,373 0,148 5,255 11,746 | 41,93 |108,07

[ Ly=Lz=Lb=1Lx]

[Ly=Lz=Lb=1x2]

[Ly=Lz=Lb=1Lx3]

()
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Perfil U simples
Dimensées vao livre L (mm)
(mm) Ix cm4) | ly (cm4) Lx = 3500

bw x bf | t Nc,Rd (tf) | Nt,Rd (tf) [ Mx,Rd (tf.m) | My,Rd (tf.m) | Vx,Rd (tf) | Vy,Rd (tf) Ax Ay
1,52 5,507 0,887 0,545 3,245 0,035 0,010 0,910 0,910 [178,20{148,05
2,00 6,925 1,127 0,732 4,182 0,014 0,013 1,145 1,145 |180,42(149,09

50x25 | 2,28 7,685 1,26 0,832 4,709 0,057 0,016 1,271 1,271 |181,74[149,68
2,66 8,643 1,43 0,958 5,402 0,067 0,019 1,428 1,428 |183,55(150,47
3,04 9,517 1,59 1,071 6,069 0,077 0,021 1,569 1,569 |185,39(151,24
1,52 20,512 3,707 1,161 5,145 0,068 0,024 1,532 1,429 116,27|136,76
2,00 26,22 4,77 1,758 6,682 0,104 0,034 1,964 1,827 117,20(137,38

75 x 40 2,28 29,388 5,368 2,145 7,559 0,127 0,039 2,204 2,048 117,75(137,75
2,66 335 6,154 2,696 8,727 0,158 0,047 2,516 2,335 118,50(138,23
3,04 37,402 6,911 3,254 9,869 0,183 0,054 2,812 2,605 119,26(138,71
4,76 52,579 9,994 4,708 14,708 0,289 0,083 3,957 3,632 122,79(140,83
2,00 51,246 5,229 2,463 7,818 0,145 0,037 1,964 2,509 90,68 [141,94
2,28 57,587 5,892 2,775 8,855 0,176 0,043 2,204 2,826 91,04 |142,31

100 x 40| 2,66 65,881 6,765 3,187 10,239 0,216 0,050 2,516 3,241 91,52 |142,81
3,04 73,821 7,61 3,585 11,596 0,252 0,058 2,812 3,641 92,02 |143,29
4,76 | 105,522 11,097 5,227 17,413 0,410 0,087 3,957 5,255 94,31 |145,41
2,00 60,851 9,693 2,928 8,727 0,181 0,056 2,509 2,509 87,92 |110,15
2,28 68,475 10,939 3,615 9,891 0,218 0,064 2,826 2,826 88,24 |1110,38

100 x50/ 2,66 78,486 12,589 4,552 11,448 0,271 0,076 3,241 3,241 88,67 |110,70
3,04 88,115 14,191 5,480 12,978 0,327 0,087 3,641 3,641 89,10 |111,01
476 127,128 20,886 9,187 19,577 0,527 0,135 5,255 5,255 91,10 |112,38
2,00 106,021 10,434 3,840 9,955 0,249 0,061 2,509 3,245 71,14 |113,38
2,28 | 119,506 11,784 4,836 11,290 0,298 0,069 2,826 3,665 71,36 |113,62

127 x50| 2,66 | 137,293 13,575 6,020 13,080 0,368 0,081 3,241 4,221 71,66 |113,95
3,04 | 154,494 15,319 6,810 14,843 0,441 0,093 3,641 4,761 71,96 |114,27
4,76 | 225,286 22,657 10,146 22,497 0,710 0,140 5,255 7,008 73,37 |115,67
2,00| 157,015 10,936 4,099 11,000 0,313 0,063 2,509 3,737 61,45 (116,42
2,28 177,171 12,355 5,072 12,482 0,373 0,072 2,826 4,380 61,62 |116,68

150x50| 2,66 | 203,831 14,24 6,405 14,470 0,458 0,083 3,241 5,055 61,86 117,02
3,04 229,7 16,079 7,259 16,433 0,547 0,095 3,641 5,714 62,10 |117,35
4,76 | 337,179 23,844 10,835 24,986 0,877 0,143 5,255 8,500 63,20 {118,83
2,00| 313,678 11,754 4,056 13,273 0,468 0,066 2,509 3,428 47,76 (123,35
2,28 | 354,518 13,287 5,055 15,073 0,554 0,074 2,826 4,857 47,87 |123,64

200x50( 2,66 | 408,764 15,324 6,406 17,493 0,675 0,086 3,241 6,611 48,03 (124,03
3,04 | 461,665 17,315 7,674 19,887 0,799 0,098 3,641 7,787 48,19 (124,41
4,76 684,65 25,766 11,997 30,395 1,271 0,148 5,255 11,746 | 48,92 [126,08

[ Ly=Lz=Lb=1Lx]

[Ly=Lz=Lb=1x2]

[Ly=Lz=Lb=1Lx3]

(6)



100

Perfil U simples
Dimensées vao livre L (mm)
(mm) Ix cm4) | ly (cm4) Lx = 4000

bw x bf | t Nc,Rd (tf) | Nt,Rd (tf) | Mx,Rd (tf.m) | My,Rd (tf.m) | Vx,Rd (tf) | Vy,Rd (tf) Ax Ay
1,52 5,507 0,887
2,00 6,925 1,127

50x25 | 2,28 7,685 1,26
2,66 8,643 1,43
3,04 9,517 1,59
1,52 20,512 3,707 0,959 5,145 0,059 0,023 1,532 1,429 132,88|156,29
2,00 26,22 4,77 1,456 6,682 0,093 0,032 1,964 1,827 133,94(157,01

75 x 40 2,28 29,388 5,368 1,774 7,559 0,116 0,038 2,204 2,048 134,57(157,42
2,66 335 6,154 2,214 8,727 0,145 0,046 2,516 2,335 135,43[157,98
3,04 37,402 6,911 2,493 9,869 0,171 0,053 2,812 2,605 [136,29(158,53
4,76 52,579 9,994 3,604 14,708 0,279 0,083 3,957 3,632 140,33[160,94
2,00 51,246 5,229 1,886 7,818 0,126 0,036 1,964 2,509 103,64|162,22
2,28 57,587 5,892 2,125 8,855 0,155 0,041 2,204 2,826 104,04(162,64

100 x 40| 2,66 65,881 6,765 2,440 10,239 0,191 0,049 2,516 3,241 104,60(163,21
3,04 73,821 7,61 2,745 11,596 0,228 0,057 2,812 3,641 105,16(163,77
4,76 | 105,522 11,097 4,002 17,413 0,389 0,087 3,957 5,255 [107,78[166,19
2,00 60,851 9,693 2,446 8,727 0,166 0,054 2,509 2,509 100,48(125,88
2,28 68,475 10,939 3,020 9,891 0,202 0,062 2,826 2,826 100,84(126,15

100 x50/ 2,66 78,486 12,589 3,808 11,448 0,254 0,074 3,241 3,241 101,33[126,51
3,04 88,115 14,191 4,672 12,978 0,308 0,085 3,641 3,641 101,83(126,87
476 127,128 20,886 7,484 19,577 0,506 0,135 5,255 5,255 104,12(128,44
2,00 106,021 10,434 3,364 9,955 0,226 0,059 2,509 3,245 81,30 |{129,58
2,28 | 119,506 11,784 4,166 11,290 0,272 0,067 2,826 3,665 81,55 |129,85

127 x50| 2,66 | 137,293 13,575 4,880 13,080 0,339 0,079 3,241 4,221 81,90 |130,22
3,04 | 154,494 15,319 5,510 14,843 0,410 0,091 3,641 4,761 82,24 |1130,59
4,76 | 225,286 22,657 8,166 22,497 0,673 0,140 5,255 7,008 83,85 |132,20
2,00| 157,015 10,936 3,528 11,000 0,281 0,061 2,509 3,737 70,23 |133,05
2,28 177,171 12,355 4,327 12,482 0,337 0,070 2,826 4,380 70,43 |133,34

150x50| 2,66 | 203,831 14,24 5,136 14,470 0,418 0,082 3,241 5,055 70,70 |133,73
3,04 229,7 16,079 5,799 16,433 0,502 0,094 3,641 5,714 70,97 |134,12
4,76 | 337,179 23,844 8,600 24,986 0,822 0,143 5,255 8,500 72,23 |135,80
2,00| 313,678 11,754 3,447 13,273 0,413 0,065 2,509 3,428 54,58 |140,97
2,28 | 354,518 13,287 4,253 15,073 0,491 0,074 2,826 4,857 54,71 |141,30

200x50( 2,66 | 408,764 15,324 5,245 17,493 0,602 0,086 3,241 6,611 54,89 |141,74
3,04 | 461,665 17,315 6,245 19,887 0,717 0,098 3,641 7,787 55,07 142,18
4,76 684,65 25,766 9,293 30,395 1,165 0,148 5,255 11,746 | 55,91 [144,09

[ Ly=Lz=Lb=1Lx]

[Ly=Lz=Lb=1x2]

[Ly=Lz=Lb=1Lx3]

(7)
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Perfil U simples

Dimensées vao livre L (mm)
(mm) Ix cm4) | ly (cm4) Lx = 4500

bw x bf | t Nc,Rd (tf) | Nt,Rd (tf) | Mx,Rd (tf.m) | My,Rd (tf.m) | Vx,Rd (tf) | Vy,Rd (tf) Ax Ay
1,52 5,507 0,887
2,00 6,925 1,127

50x25 | 2,28 7,685 1,26
2,66 8,643 1,43
3,04 9,517 1,59
1,52 20,512 3,707 0,810 5,145 0,051 0,022 1,532 1,429 149,49|175,83
2,00 26,22 4,77 1,233 6,682 0,083 0,031 1,964 1,827 150,68(176,64

75 x 40 2,28 29,388 5,368 1,494 7,559 0,105 0,037 2,204 2,048 151,39(177,10
2,66 335 6,154 1,754 8,727 0,132 0,045 2,516 2,335 152,35(177,73
3,04 37,402 6,911 1,969 9,869 0,158 0,052 2,812 2,605 [153,33[178,35
4,76 52,579 9,994 2,848 14,708 0,269 0,083 3,957 3,632 157,88(181,06
2,00 51,246 5,229 1,490 7,818 0,108 0,035 1,964 2,509 116,59/182,50
2,28 57,587 5,892 1,679 8,855 0,132 0,040 2,204 2,826 117,05(182,97

100 x 40| 2,66 65,881 6,765 1,928 10,239 0,167 0,048 2,516 3,241 117,67(183,61
3,04 73,821 7,61 2,169 11,596 0,204 0,056 2,812 3,641 118,31(184,24
4,76 | 105,522 11,097 3,162 17,413 0,369 0,087 3,957 5,255 [121,26(186,96
2,00 60,851 9,693 2,092 8,727 0,150 0,052 2,509 2,509 113,04[141,62
2,28 68,475 10,939 2,548 9,891 0,185 0,060 2,826 2,826 113,45(141,92

100 x50/ 2,66 78,486 12,589 3,229 11,448 0,235 0,072 3,241 3,241 114,00(142,32
3,04 88,115 14,191 3,965 12,978 0,288 0,084 3,641 3,641 114,56(142,73
476 127,128 20,886 5,952 19,577 0,485 0,135 5,255 5,255 117,13(144,49
2,00 106,021 10,434 2,884 9,955 0,200 0,057 2,509 3,245 91,46 |145,78
2,28 | 119,506 11,784 3,358 11,290 0,244 0,065 2,826 3,665 91,75 |146,09

127 x50| 2,66 | 137,293 13,575 3,868 13,080 0,308 0,077 3,241 4,221 92,13 |146,50
3,04 | 154,494 15,319 4,365 14,843 0,376 0,089 3,641 4,761 92,52 |146,91
4,76 | 225,286 22,657 6,456 22,497 0,636 0,140 5,255 7,008 94,33 |148,72
2,00| 157,015 10,936 2,985 11,000 0,246 0,060 2,509 3,737 79,01 [149,69
2,28 177,171 12,355 3,521 12,482 0,298 0,068 2,826 4,380 79,23 |150,01

150x50| 2,66 | 203,831 14,24 4,058 14,470 0,373 0,080 3,241 5,055 79,53 |150,45
3,04 229,7 16,079 4,582 16,433 0,451 0,092 3,641 5,714 79,84 |1150,88
4,76 | 337,179 23,844 6,795 24,986 0,767 0,143 5,255 8,500 81,26 |152,78
2,00| 313,678 11,754 2,936 13,273 0,351 0,063 2,509 3,428 61,40 |158,60
2,28 | 354,518 13,287 3,526 15,073 0,421 0,072 2,826 4,857 61,55 |158,96

200x50( 2,66 | 408,764 15,324 4,327 17,493 17,493 0,084 3,241 6,611 61,75 |159,46
3,04 | 461,665 17,315 4,934 19,887 0,618 0,097 3,641 7,787 61,95 |159,95
4,76 684,65 25,766 7,342 30,395 1,056 0,148 5,255 11,746 | 62,89 [162,10

[ Ly=Lz=Lb=1Lx]

[Ly=Lz=Lb=1x2]

[Ly=Lz=Lb=1Lx3]

(8)
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Perfil U simples

Dimensées vao livre L (mm)
(mm) Ix cm4) | ly (cm4) Lx = 5000

bw x bf | t Nc,Rd (tf) | Nt,Rd (tf) | Mx,Rd (tf.m) | My,Rd (tf.m) | Vx,Rd (tf) | Vy,Rd (tf) Ax Ay
1,52 5,507 0,887
2,00 6,925 1,127

50x25 | 2,28 7,685 1,26
2,66 8,643 1,43
3,04 9,517 1,59
1,52 20,512 3,707 0,698 5,145 0,045 0,020 1,532 1,429 166,10(195,37
2,00 26,22 4,77 1,059 6,682 0,074 0,030 1,964 1,827 167,43[196,26

75 x 40 2,28 29,388 5,368 1,239 7,559 0,092 0,036 2,204 2,048 168,21[196,78
2,66 335 6,154 1,421 8,727 0,119 0,044 2,516 2,335 169,28(197,47
3,04 37,402 6,911 1,595 9,869 0,146 0,052 2,812 2,605 [170,37[198,16
4,76 52,579 9,994 2,873 14,708 0,293 0,083 3,957 3,632  [175,42|134,15
2,00 51,246 5,229 2,127 7,818 0,151 0,037 1,964 2,509 [129,54(135,21
2,28 57,587 5,892 2,502 8,855 0,183 0,042 2,204 2,826 |130,05(135,56

100 x 40| 2,66 65,881 6,765 3,021 10,239 0,224 0,050 2,516 3,241  [130,75(136,03
3,04 73,821 7,61 3,538 11,596 0,260 0,057 2,812 3,641 |131,45(136,50
4,76 | 105,522 11,097 5,638 17,413 0,417 0,087 3,957 5,255 [134,73[138,52
2,00 60,851 9,693 1,796 8,727 0,134 0,049 2,509 2,509 125,60(157,36
2,28 68,475 10,939 2,196 9,891 0,167 0,058 2,826 2,826 126,05[157,69

100 x50/ 2,66 78,486 12,589 2,789 11,448 0,216 0,070 3,241 3,241 126,67(158,14
3,04 88,115 14,191 3,276 12,978 0,268 0,082 3,641 3,641 127,28|158,58
476 127,128 20,886 4,821 19,577 0,464 0,135 5,255 5,255 130,15(160,55
2,00 106,021 10,434 2,408 9,955 0,174 0,055 2,509 3,245 [101,63|161,97
2,28 | 119,506 11,784 2,720 11,290 0,215 0,063 2,826 3,665 101,94(162,32

127 x50| 2,66 | 137,293 13,575 3,133 13,080 0,275 0,075 3,241 4,221 102,37(162,78
3,04 | 154,494 15,319 3,536 14,843 0,336 0,087 3,641 4,761 102,80(163,24
4,76 | 225,286 22,657 5,230 22,497 0,599 0,140 5,255 7,008 104,81(165,24
2,00| 157,015 10,936 2,524 11,000 0,211 0,058 2,509 3,737 87,79 |166,32
2,28 177,171 12,355 2,852 12,482 0,257 0,066 2,826 4,380 88,03 |166,68

150x50| 2,66 | 203,831 14,24 3,287 14,470 0,327 0,078 3,241 5,055 88,37 |167,16
3,04 229,7 16,079 3,711 16,433 0,394 0,090 3,641 5,714 88,71 |167,65
4,76 | 337,179 23,844 5,504 24,986 0,712 0,143 5,255 8,500 90,28 [169,75
2,00| 313,678 11,754 2,492 13,273 0,297 0,062 2,509 3,428 68,22 |176,22
2,28 | 354,518 13,287 2,974 15,073 0,357 0,070 2,826 4,857 68,39 |176,63

200x50( 2,66 | 408,764 15,324 3,537 17,493 0,442 0,083 3,241 6,611 68,61 |177,18
3,04 | 461,665 17,315 3,996 19,887 0,521 0,095 3,641 7,787 68,84 |177,72
4,76 684,65 25,766 5,947 30,395 0,946 0,148 5,255 11,746 | 69,88 [180,11

[ Ly=Lz=Lb=1Lx]

[Ly=Lz=Lb=1x2]

[Ly=Lz=Lb=1Lx3]

9)
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Perfil U simples

Dimensées vao livre L (mm)
(mm) Ix cm4) | ly (cm4) Lx =5500

bw x bf | t Nc,Rd (tf) | Nt,Rd (tf) [ Mx,Rd (tf.m) | My,Rd (tf.m) | Vx,Rd (tf) | Vy,Rd (tf) Ax Ay
1,52 5,507 0,887
2,00 6,925 1,127

50x25 | 2,28 7,685 1,26
2,66 8,643 1,43
3,04 9,517 1,59
1,52 20,512 3,707 0,723 5,145 0,065 0,023 1,532 1,429 |182,71[143,24
2,00 26,22 4,77 1,003 6,682 0,100 0,032 1,964 1,827 |184,17(143,90

75 x 40 2,28 29,388 5,368 1,166 7,559 0,123 0,037 2,204 2,048 |185,03[144,28
2,66 335 6,154 1,384 8,727 0,153 0,045 2,516 2,335 |186,21(144,79
3,04 37,402 6,911 1,592 9,869 0,179 0,052 2,812 2,605 |187,40(145,29
4,76 52,579 9,994 2,395 14,708 0,286 0,083 3,957 3,632 [192,96(157,51
2,00 51,246 5,229 1,812 7,818 0,139 0,036 1,964 2,509 [142,50(148,67
2,28 57,587 5,892 2,132 8,855 0,169 0,041 2,204 2,826 |143,06(149,06

100 x 40| 2,66 65,881 6,765 2,570 10,239 0,208 0,049 2,516 3,241  [143,82(149,58
3,04 73,821 7,61 3,000 11,596 0,244 0,057 2,812 3,641 [144,60{150,09
4,76 | 105,522 11,097 4,719 17,413 0,403 0,087 3,957 5,255 [148,20(152,31
2,00 60,851 9,693 1,569 8,727 0,119 0,047 2,509 2,509 |138,16(173,09
2,28 68,475 10,939 1,924 9,891 0,149 0,056 2,826 2,826 [138,66(173,46

100 x50| 2,66 78,486 12,589 2,401 11,448 0,196 0,068 3,241 3,241  [139,33|173,95
3,04 88,115 14,191 2,707 12,978 0,244 0,080 3,641 3,641 |140,01(174,44
476 127,128 20,886 3,984 19,577 0,443 0,134 5,255 5,255 |143,16(176,60
2,00 | 106,021 10,434 1,990 9,955 0,153 0,053 2,509 3,245 |111,79(178,17
2,28 | 119,506 11,784 2,248 11,290 0,189 0,061 2,826 3,665 |112,14(178,55

127 x50| 2,66 | 137,293 13,575 2,590 13,080 0,244 0,074 3,241 4,221 [112,61]179,06
3,04 154,494 15,319 2,922 14,843 0,297 0,086 3,641 4,761 [113,08(179,56
4,76 | 225,286 22,657 4,322 22,497 0,562 0,140 5,255 7,008  |115,29(181,77
2,00| 157,015 10,936 2,086 11,000 0,184 0,056 2,509 3,737 96,56 |182,95
2,28 | 177,171 12,355 2,357 12,482 0,225 0,064 2,826 4,380 96,84 |183,35

150x50| 2,66 | 203,831 14,24 2,716 14,470 0,284 0,077 3,241 5,055 97,21 |183,88
3,04 229,7 16,079 3,067 16,433 0,342 0,089 3,641 5,714 97,58 |184,41
4,76 | 337,179 23,844 4,549 24,986 0,657 0,143 5,255 8,500 99,31 |186,73
2,00| 313,678 11,754 2,139 13,273 0,256 0,060 2,509 3,428 75,05 |1193,84
2,28 | 354,518 13,287 2,535 15,073 0,308 0,069 2,826 4,857 75,23 |194,29

200x50( 2,66 | 408,764 15,324 2,923 17,493 0,376 0,081 3,241 6,611 75,47 194,90
3,04 | 461,665 17,315 3,303 19,887 0,446 0,093 3,641 7,787 75,72 |1195,50
4,76 684,65 25,766 4,915 30,395 0,837 0,148 5,255 11,746 | 76,87 |198,12

[ Ly=Lz=Lb=1Lx]

[Ly=Lz=Lb=1x2|

[Ly=Lz=Lb=1x3]

(10)
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Perfil U simples

Dimensées vao livre L (mm)
(mm) Ix cm4) | ly (cm4) Lx = 6000

bw x bf | t Nc,Rd (tf) | Nt,Rd (tf) [ Mx,Rd (tf.m) | My,Rd (tf.m) | Vx,Rd (tf) | Vy,Rd (tf) Ax Ay
1,52 5,507 0,887
2,00 6,925 1,127

50x25 [ 2,28 7,685 1,26
2,66 8,643 1,43
3,04 9,517 1,59
1,52 20,512 3,707
2,00 26,22 4,77
2,28 29,388 5,368

75x40 66| 335 6,154
3,04 37,402 6,911
4,76 52,579 9,994
2,00 51,246 5,229
2,28 57,587 5,892

100 x40| 2,66 65,881 6,765
3,04 73,821 7,61
4,76 105,522 11,097
2,00 60,851 9,693 1,390 8,727 0,107 0,045 2,509 2,509 150,72(188,83
2,28 68,475 10,939 1,705 9,891 0,135 0,054 2,826 2,826 |151,26(189,23

100 x50( 2,66 78,486 12,589 2,018 11,448 0,178 0,067 3,241 3,241 152,00(189,77
3,04 88,115 14,191 2,275 12,978 0,221 0,079 3,641 3,641 152,74[190,30
4,76 | 127,128 20,886 3,348 19,577 0,422 0,133 5,255 5,255 156,18(192,66
2,00| 106,021 10,434 1,673 9,955 0,136 0,051 2,509 3,245 121,95(194,37
2,28 | 119,506 11,784 1,889 11,290 0,169 0,060 2,826 3,665 122,33[194,78

127 x50| 2,66 [ 137,293 13,575 2,176 13,080 0,215 0,072 3,241 4,221 [122,84|195,34
3,04 | 154,494 15,319 2,455 14,843 0,263 0,084 3,641 4,761 123,36[195,88
4,76 | 225,286 22,657 3,632 22,497 0,526 0,140 5,255 7,008 125,77[198,29
2,00 157,015 10,936 1,753 11,000 0,162 0,054 2,509 3,737 [105,34|199,58
2,28| 177,171 12,355

150 x50( 2,66 [ 203,831 14,24
3,04 229,7 16,079
4,76 | 337,179 23,844
2,00| 313,678 11,754
2,28 | 354,518 13,287

200x50( 2,66 | 408,764 15,324
3,04 | 461,665 17,315
4,76 684,65 25,766

[ Ly=Lz=Lb=1Lx]

[Ly=Lz=Lb=1x2|

[Ly=Lz=Lb=1x3]

(11)
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Perfil U simples

Dimensées vao livre L (mm)
(mm) Ix cm4) | ly (cm4) Lx = 6000

bw x bf | t Nc,Rd (tf) | Nt,Rd (tf) [ Mx,Rd (tf.m) | My,Rd (tf.m) | Vx,Rd (tf) | Vy,Rd (tf) Ax Ay
1,52 5,507 0,887
2,00 6,925 1,127

50x25 [ 2,28 7,685 1,26
2,66 8,643 1,43
3,04 9,517 1,59
1,52 20,512 3,707 0,622 5,145 0,059 0,022 1,532 1,429 199,32[156,29
2,00 26,22 4,77
2,28 29,388 5,368

75x40 66| 335 6,154
3,04 37,402 6,911
4,76 52,579 9,994
2,00 51,246 5,229 1,565 7,818 0,126 0,035 1,964 2,509 |155,45(162,22
2,28 57,587 5,892 1,841 8,855 0,155 0,041 2,204 2,826 156,06(162,64

100 x40| 2,66 65,881 6,765 2,213 10,239 0,191 0,048 2,516 3,241 156,90(163,21
3,04 73,821 7,61 2,575 11,596 0,228 0,056 2,812 3,641 157,74[163,77
4,76 | 105,522 11,097 4,002 17,413 0,389 0,087 3,957 5,255 |161,67(166,19
2,00 60,851 9,693 1,739 8,727 0,166 0,053 2,509 2,509 150,72(125,88
2,28 68,475 10,939 2,033 9,891 0,202 0,061 2,826 2,826 |151,26(126,15

100 x50( 2,66 78,486 12,589 2,442 11,448 0,254 0,072 3,241 3,241 152,00(126,51
3,04 88,115 14,191 2,854 12,978 0,308 0,083 3,641 3,641 152,74(126,87
4,76 | 127,128 20,886 4,609 19,577 0,506 0,134 5,255 5,255 156,18(128,44
2,00| 106,021 10,434 2,751 9,955 0,226 0,058 2,509 3,245 121,95(129,58
2,28 | 119,506 11,784 3,277 11,290 0,272 0,066 2,826 3,665 122,33[129,85

127 x50| 2,66 [ 137,293 13,575 3,965 13,080 0,339 0,078 3,241 4,221 [122,84]130,22
3,04 | 154,494 15,319 4,680 14,843 0,410 0,090 3,641 4,761 [123,36(130,59
4,76 | 225,286 22,657 7,893 22,497 0,673 0,140 5,255 7,008 125,77(132,20
2,00| 157,015 10,936 3,397 11,000 0,281 0,061 2,509 3,737  [105,34|133,05
2,28| 177,171 12,355 4,282 12,482 0,337 0,070 2,826 4,380 105,64(133,34

150 x50( 2,66 [ 203,831 14,24 5,136 14,470 0,418 0,081 3,241 5,055 106,04[133,73
3,04 229,7 16,079 5,799 16,433 0,502 0,093 3,641 5,714 |106,45(134,12
4,76 | 337,179 23,844 8,600 24,986 0,822 0,143 5,255 8,500 [108,34|135,80
2,00| 313,678 11,754 3,447 13,273 0,413 0,065 2,509 3,428 81,87 (140,97
2,28 | 354,518 13,287 4,253 15,073 0,491 0,074 2,826 4,857 82,06 |141,30

200x50( 2,66 | 408,764 15,324 5,245 17,493 0,602 0,086 3,241 6,611 82,33 (141,74
3,04 | 461,665 17,315 6,245 19,887 0,717 0,098 3,641 7,787 82,60 (142,18
4,76 684,65 25,766 9,293 30,395 1,165 0,148 5,255 11,746 83,86 (144,09

[ Ly=Lz=Lb=1Lx]

[Ly=Lz=Lb=1x2|

[Ly=Lz=Lb=1x3]

(12)
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Perfil U simples
Dimensdes véo livre L (mm)
(mm) Ix (cm4) | ly (cm4) Lx = 6500
bw x bf | t Nc,Rd (tf) | Nt,Rd (tf) | Mx,Rd (tf.m) | My,Rd (tf.m) | Vx,Rd (tf) Ax Ay
1,52 5,507 0,887
2,00 6,925 1,127
50x25 | 2,28 7,685 1,26
2,66 8,643 1,43
3,04 9,517 1,59
1,52 20,512 3,707
2,00 26,22 4,77
2,28 29,388 5,368
75x40 66| 335 6,154
3,04 37,402 6,911
4,76 52,579 9,994
2,00 51,246 5,229 1,368 7,818 0,113 0,034 1,964 2,509 |168,41|175,76
2,28 57,587 5,892 1,607 8,855 0,139 0,040 2,204 2,826 |169,07176,22
100 x 40| 2,66 65,881 6,765 1,926 10,239 0,175 0,048 2,516 3,241 |1169,97|176,84
3,04 73,821 7,61 2,233 11,596 0,212 0,055 2,812 3,641 |170,89|177,44
4,76 | 105,522 11,097 3,409 17,413 0,376 0,087 3,957 5,255 |175,15|180,06
2,00 60,851 9,693 1,513 8,727 0,156 0,051 2,509 2,509 |163,28|136,40
2,28 68,475 10,939 1,771 9,891 0,191 0,059 2,826 2,826 |1163,87|136,68
100 x50( 2,66 78,486 12,589 2,127 11,448 0,242 0,070 3,241 3,241 |164,67|137,07
3,04 88,115 14,191 2,484 12,978 0,295 0,082 3,641 3,641 |165,47|137,46
4,76 | 127,128 20,886 3,978 19,577 0,492 0,133 5,255 5,255 |1169,19(139,16
2,00| 106,021 10,434 2,432 9,955 0,209 0,056 2,509 3,245 |1132,12|140,40
2,28| 119,506 11,784 2,860 11,290 0,254 0,065 2,826 3,665 |132,52|140,70
127x50( 2,66 | 137,293 13,575 3,466 13,080 0,319 0,077 3,241 4,221 |133,08(141,10
3,04 | 154,494 15,319 4,091 14,843 0,387 0,088 3,641 4,761 |133,64(141,49
4,76 | 225,286 22,657 6,843 22,497 0,648 0,140 5,255 7,008 |136,25(143,23
2,00| 157,015 10,936 3,079 11,000 0,258 0,060 2,509 3,737 |114,12|144,16
2,28| 177,171 12,355 3,796 12,482 0,311 0,068 2,826 4,380 |114,44(144,48
150x50( 2,66 | 203,831 14,24 4,375 14,470 0,388 0,080 3,241 5,055 |114,88|144,90
3,04 229,7 16,079 4,940 16,433 0,470 0,092 3,641 5,714 [115,32]|145,32
4,76 | 337,179 23,844 7,325 24,986 0,785 0,143 5,255 8,500 |117,37|147,14
2,00 | 313,678 11,754 3,092 13,273 0,372 0,064 2,509 3,428 | 88,69 |152,75
2,28 | 354,518 13,287 3,745 15,073 0,445 0,073 2,826 4,857 | 88,90 |153,10
200x50( 2,66 | 408,764 15,324 4,604 17,493 0,549 0,085 3,241 6,611 | 89,19 |153,58
3,04 | 461,665 17,315 5,319 19,887 0,652 0,097 3,641 7,787 | 89,49 |154,05
4,76 684,65 25,766 7,915 30,395 1,093 0,148 5,255 |11,746| 90,85 |156,12

[ Ly=Lz=Lb=1x]

[Ly=Lz=Lb="Lx2]

[Ly=Lz=1Lb=1w3]

(13)
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Perfil U simples

Dimensées vao livre L (mm)
(mm) Ix cm4) | ly (cm4) Lx = 7000

bw x bf | t Nc,Rd (tf) | Nt,Rd (tf) [ Mx,Rd (tf.m) | My,Rd (tf.m) | Vx,Rd (tf) | Vy,Rd (tf) Ax Ay
1,52 5,507 0,887
2,00 6,925 1,127

50x25 [ 2,28 7,685 1,26
2,66 8,643 1,43
3,04 9,517 1,59
1,52 20,512 3,707
2,00 26,22 4,77
2,28 29,388 5,368

75x40 66| 335 6,154
3,04 37,402 6,911
4,76 52,579 9,994
2,00 51,246 5,229 1,208 7,818 0,103 0,033 1,964 2,509 |181,36(189,23
2,28 57,587 5,892 1,415 8,855 0,125 0,039 2,204 2,826 182,07[189,72

100 x40| 2,66 65,881 6,765 1,691 10,239 0,159 0,047 2,516 3,241 183,05(190,38
3,04 73,821 7,61 1,954 11,596 0,196 0,055 2,812 3,641 184,03[191,03
4,76 | 105,522 11,097 2,941 17,413 0,362 0,087 3,957 5,255 |188,62(193,86
2,00 60,851 9,693 1,331 8,727 0,145 0,049 2,509 2,509 175,84[146,84
2,28 68,475 10,939 1,559 9,891 0,179 0,057 2,826 2,826 |176,47(147,16

100 x50( 2,66 78,486 12,589 1,871 11,448 0,229 0,069 3,241 3,241 177,33[147,57
3,04 88,115 14,191 2,182 12,978 0,282 0,081 3,641 3,641 178,20(147,99
4,76 | 127,128 20,886 3,466 19,577 0,478 0,132 5,255 5,255 182,21[149,83
2,00| 106,021 10,434 2,143 9,955 0,191 0,055 2,509 3,245 142,28(151,15
2,28 | 119,506 11,784 2,524 11,290 0,234 0,063 2,826 3,665 142,72(151,47

127 x50| 2,66 [ 137,293 13,575 3,062 13,080 0,298 0,075 3,241 4,221 [143,32|151,91
3,04 | 154,494 15,319 3,612 14,843 0,363 0,087 3,641 4,761 143,92[152,33
4,76 | 225,286 22,657 5,986 22,497 0,624 0,140 5,255 7,008 146,73[154,21
2,00| 157,015 10,936 2,810 11,000 0,233 0,058 2,509 3,737 [122,90|155,21
2,28| 177,171 12,355 3,275 12,482 0,284 0,067 2,826 4,380 123,24[155,54

150 x50( 2,66 [ 203,831 14,24 3,774 14,470 0,358 0,079 3,241 5,055 123,72[156,00
3,04 229,7 16,079 4,262 16,433 0,432 0,091 3,641 5,714 |124,19(156,45
4,76 | 337,179 23,844 6,320 24,986 0,749 0,143 5,255 8,500 [126,40|158,41
2,00| 313,678 11,754 2,782 13,273 0,332 0,063 2,509 3,428 95,51 (164,45
2,28 | 354,518 13,287 3,327 15,073 0,398 0,071 2,826 4,857 95,74 (164,83

200x50( 2,66 | 408,764 15,324 4,062 17,493 0,494 0,083 3,241 6,611 96,06 (165,34
3,04 | 461,665 17,315 4,589 19,887 0,584 0,096 3,641 7,787 96,37 (165,85
4,76 684,65 25,766 6,829 30,395 1,020 0,148 5,255 11,746 97,83 (168,08

[ Ly=Lz=Lb=1Lx]

[Ly=Lz=Lb=1x2|

[Ly=Lz=Lb=1x3]

(14)
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Perfil U simples

Dimensées vao livre L (mm)
(mm) Ix cm4) | ly (cm4) Lx = 7500

bw x bf | t Nc,Rd (tf) | Nt,Rd (tf) [ Mx,Rd (tf.m) | My,Rd (tf.m) | Vx,Rd (tf) | Vy,Rd (tf) Ax Ay
1,52 5,507 0,887
2,00 6,925 1,127

50x25 [ 2,28 7,685 1,26
2,66 8,643 1,43
3,04 9,517 1,59
1,52 20,512 3,707
2,00 26,22 4,77
2,28 29,388 5,368

75x40 66| 335 6,154
3,04 37,402 6,911
4,76 52,579 9,994
2,00 51,246 5,229
2,28 57,587 5,892

100 x40| 2,66 65,881 6,765
3,04 73,821 7,61
4,76 105,522 11,097
2,00 60,851 9,693 1,182 8,727 0,134 0,047 2,509 2,509 188,40(157,36
2,28 68,475 10,939 1,384 9,891 0,167 0,056 2,826 2,826 |189,08(157,69

100 x50( 2,66 78,486 12,589 1,660 11,448 0,216 0,067 3,241 3,241 190,00(158,14
3,04 88,115 14,191 1,932 12,978 0,268 0,079 3,641 3,641 190,93[158,58
4,76 | 127,128 20,886 3,047 19,577 0,464 0,131 5,255 5,255 195,22(160,55
2,00| 106,021 10,434 1,906 9,955 0,174 0,053 2,509 3,245 152,44(161,97
2,28 | 119,506 11,784 2,248 11,290 0,215 0,062 2,826 3,665 152,91(162,32

127 x50| 2,66 [ 137,293 13,575 2,727 13,080 0,275 0,074 3,241 4,221 [153,56(162,78
3,04 | 154,494 15,319 3,214 14,843 0,336 0,086 3,641 4,761 154,21[163,24
4,76 | 225,286 22,657 5,230 22,497 0,599 0,139 5,255 7,008 157,21(165,24
2,00 157,015 10,936 2,524 11,000 0,211 0,057 2,509 3,737 |131,68|166,32
2,28| 177,171 12,355 2,852 12,482 0,257 0,065 2,826 4,380 132,05(166,68

150 x50( 2,66 [ 203,831 14,24 3,287 14,470 0,327 0,077 3,241 5,055 132,55(167,16
3,04 229,7 16,079 3,711 16,433 0,394 0,089 3,641 5,714 |133,06(167,65
4,76 | 337,179 23,844 5,504 24,986 0,712 0,143 5,255 8,500 [135,43(169,75
2,00| 313,678 11,754 2,492 13,273 0,297 0,061 2,509 3,428 102,34(176,22
2,28 | 354,518 13,287 2,974 15,073 0,357 0,070 2,826 4,857 [102,58|176,63

200x50( 2,66 | 408,764 15,324 3,537 17,493 0,442 0,082 3,241 6,611 102,92(177,18
3,04 | 461,665 17,315 3,996 19,887 0,521 0,094 3,641 7,787 103,25(177,72
4,76 684,65 25,766 5,947 30,395 0,946 0,148 5,255 11,746 [104,82]|180,11

[ Ly=Lz=Lb=1Lx]

[Ly=Lz=Lb=1x2|

[Ly=Lz=Lb=1x3]

(15)



109

Perfil U simples
Dimensées vao livre L (mm)
(mm) Ix cm4) | ly (cm4) Lx = 8000
bw x bf | t Nc,Rd (tf) | Nt,Rd (tf) [ Mx,Rd (tf.m) | My,Rd (tf.m) | Vx,Rd (tf) | Vy,Rd (tf) Ax Ay
1,52 5,507 0,887
2,00 6,925 1,127
50x25 [ 2,28 7,685 1,26
2,66 8,643 1,43
3,04 9,517 1,59
1,52 20,512 3,707
2,00 26,22 4,77
2,28 29,388 5,368
75x40 66| 335 6,154
3,04 37,402 6,911
4,76 52,579 9,994
2,00 51,246 5,229
2,28 57,587 5,892
100 x40| 2,66 65,881 6,765
3,04 73,821 7,61
4,76 105,522 11,097
2,00 60,851 9,693
2,28 68,475 10,939
100 x50( 2,66 78,486 12,589
3,04 88,115 14,191
4,76 | 127,128 20,886
2,00| 106,021 10,434 1,709 9,955 0,159 0,052 2,509 3,245 162,60(172,79
2,28 | 119,506 11,784 2,017 11,290 0,197 0,061 2,826 3,665 163,11(173,16
127 x50| 2,66 [ 137,293 13,575 2,447 13,080 0,254 0,072 3,241 4,221 [163,79(173,65
3,04 | 154,494 15,319 2,879 14,843 0,309 0,084 3,641 4,761 164,49(174,14
4,76 | 225,286 22,657 4,595 22,497 0,574 0,138 5,255 7,008 167,69(176,28
2,00| 157,015 10,936 2,218 11,000 0,192 0,055 2,509 3,737  [140,46|177,43
2,28| 177,171 12,355 2,506 12,482 0,235 0,064 2,826 4,380 140,85(177,81
150 x50( 2,66 [ 203,831 14,24 2,888 14,470 0,297 0,076 3,241 5,055 141,39(178,33
3,04 229,7 16,079 3,261 16,433 0,358 0,088 3,641 5,714 |141,93(178,84
4,76 | 337,179 23,844 4,836 24,986 0,675 0,143 5,255 8,500 [144,45(181,09
2,00| 313,678 11,754 2,247 13,273 0,269 0,060 2,509 3,428 [109,16(187,99
2,28 | 354,518 13,287 2,675 15,073 0,323 0,069 2,826 4,857 [109,42|188,43
200x50( 2,66 | 408,764 15,324 3,108 17,493 0,396 0,081 3,241 6,611 109,78(189,01
3,04 | 461,665 17,315 3,512 19,887 0,468 0,093 3,641 7,787 110,14(189,60
4,76 684,65 25,766 5,226 30,395 0,871 0,148 5,255 11,746 [111,81]|192,14

[ Ly=Lz=Lb=1Lx]

[Ly=Lz=Lb=1x2|

[Ly=Lz=Lb=1x3]

(16)



110

Perfil U simples
Dimensées vao livre L (mm)
(mm) Ix cm4) | ly (cm4) Lx = 8500

bw x bf | t Nc,Rd (tf) | Nt,Rd (tf) [ Mx,Rd (tf.m) | My,Rd (tf.m) | Vx,Rd (tf) | Vy,Rd (tf) Ax Ay
1,52 5,507 0,887
2,00 6,925 1,127

50x25 [ 2,28 7,685 1,26
2,66 8,643 1,43
3,04 9,517 1,59
1,52 20,512 3,707
2,00 26,22 4,77
2,28 29,388 5,368

75x40 66| 335 6,154
3,04 37,402 6,911
4,76 52,579 9,994
2,00 51,246 5,229
2,28 57,587 5,892

100 x40| 2,66 65,881 6,765
3,04 73,821 7,61
4,76 105,522 11,097
2,00 60,851 9,693
2,28 68,475 10,939

100 x50( 2,66 78,486 12,589
3,04 88,115 14,191
4,76 | 127,128 20,886
2,00| 106,021 10,434 1,530 9,955 0,143 0,050 2,509 3,245 172,77(186,79
2,28 | 119,506 11,784 1,823 11,290 0,182 0,059 2,826 3,665 173,30(183,94

127 x50| 2,66 [ 137,293 13,575 2,209 2,209 0,233 0,071 3,241 4,221 [174,03]184,46
3,04 | 154,494 15,319 2,594 14,843 0,284 0,083 3,641 4,761 174,77[184,98
4,76 | 225,286 22,657 4,073 22,497 0,550 0,138 5,255 7,008 178,17[187,26
2,00| 157,015 10,936 1,966 11,000 0,176 0,054 2,509 3,737 [149,24|188,47
2,28| 177,171 12,355 2,221 12,482 0,216 0,063 2,826 4,380 149,65(188,88

150 x50( 2,66 [ 203,831 14,24 2,560 14,470 0,271 0,075 3,241 5,055 150,23[189,43
3,04 229,7 16,079 2,890 16,433 0,327 0,087 3,641 5,714 |150,81(189,98
4,76 | 337,179 23,844 4,286 24,986 0,639 0,142 5,255 8,500 [153,48(192,36
2,00| 313,678 11,754 2,038 13,273 0,245 0,059 2,509 3,428 115,98[199,69
2,28 | 354,518 13,287

200x50( 2,66 | 408,764 15,324
3,04 | 461,665 17,315
4,76 684,65 25,766

[ Ly=Lz=Lb=1Lx]

[Ly=Lz=Lb=1x2|

[Ly=Lz=Lb=1x3]

(17)
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Perfil U simples

Dimensées vao livre L (mm)
(mm) Ix cm4) | ly (cm4) Lx = 9000

bw x bf | t Nc,Rd (tf) | Nt,Rd (tf) [ Mx,Rd (tf.m) | My,Rd (tf.m) | Vx,Rd (tf) | Vy,Rd (tf) Ax Ay
1,52 5,507 0,887
2,00 6,925 1,127

50x25 [ 2,28 7,685 1,26
2,66 8,643 1,43
3,04 9,517 1,59
1,52 20,512 3,707
2,00 26,22 4,77
2,28 29,388 5,368

75x40 66| 335 6,154
3,04 37,402 6,911
4,76 52,579 9,994
2,00 51,246 5,229
2,28 57,587 5,892

100 x40| 2,66 65,881 6,765
3,04 73,821 7,61
4,76 105,522 11,097
2,00 60,851 9,693
2,28 68,475 10,939

100 x50( 2,66 78,486 12,589
3,04 88,115 14,191
4,76 | 127,128 20,886
2,00| 106,021 10,434 1,403 9,955 0,136 0,049 2,509 3,245 182,93[194,37
2,28 | 119,506 11,784 1,657 11,290 0,169 0,058 2,826 3,665 183,49(194,78

127 x50| 2,66 [ 137,293 13,575 2,005 13,080 0,215 0,070 3,241 4,221 [184,27|195,34
3,04 | 154,494 15,319 2,349 14,843 0,263 0,082 3,641 4,761 [185,05(195,88
4,76 | 225,286 22,657 3,632 22,497 0,526 0,137 5,255 7,008 188,66(198,29
2,00 157,015 10,936 1,753 11,000 0,162 0,053 2,509 3,737 [158,01]199,58
2,28| 177,171 12,355

150 x50( 2,66 [ 203,831 14,24
3,04 229,7 16,079
4,76 | 337,179 23,844
2,00| 313,678 11,754
2,28 | 354,518 13,287

200x50( 2,66 | 408,764 15,324
3,04 | 461,665 17,315
4,76 684,65 25,766

[ Ly=Lz=Lb=1Lx]

[Ly=Lz=Lb=1x2|

[Ly=Lz=Lb=1x3]

(18)



APENDICE C - Esforgos encontrados no software mCalcPerfis 3.0 (Stabile
Engenharia Ltda, 2018) para perfil U enrijecido

112

Perfil U enrijecido
Dimensdes (mm) véo livre L (mm)
Ix (cm4) ly (cm4) Lx =1000
bwxbfxD| t Nc,Rd (tf) Nt,Rd (tf) Mx,Rd (tf.m) My,Rd (tf.m) Vx,Rd (tf) Vy,Rd (tf) Ax Ay
1,52 6,205 1,434 1,850 3,725 0,051 0,020 0,784 0,910 51,40|106,90
2,00 7,636 1,724 2,286 4,727 0,064 0,025 0,927 1,145 52,19|109,85
50x25x10(2,28 8,363 1,862 2,497 5,273 0,071 0,027 0,987 1,271 52,67)|111,64
2,66 9,228 2,015 2,741 5,968 0,079 0,029 1,042 1,428 53,34|114,17
3,04 9,959 2,132 2,940 6,611 0,087 0,030 1,065 1,569 54,04)|116,81
1,52 23,454 6,189 3,793 5,971 0,142 0,056 1,406 1,429 33,47| 65,15
2,00 29,601 7,7 5,015 7,682 0,179 0,070 1,745 1,827 33,79| 66,25
75x40x15(2,28 32,922 8,492 5,710 8,641 0,200 0,077 1,920 2,048 33,98| 66,91
2,66 37,127 9,466 6,658 9,898 0,225 0,086 2,130 2,335 34,25| 67,83
3,04 40,992 10,329 7,611 11,102 0,248 0,093 2,308 2,605 34,52| 68,77
2,00 68,884 16,466 7,031 9,909 0,313 0,109 2,291 2,509 25,16 53,09
100 x50 x 17 2,28 77,048 17,167 8,194 11,180 0,350 0,121 2,542 2,826 25,27| 53,53
2,66 87,574 19,306 9,475 12,860 0,398 0,136 2,855 3,241 25,42| 54,14
3,04 97,474 21,259 10,739 14,487 0,443 0,149 3,137 3,641 25,57| 54,76
2,00 120,504 16,814 7,579 11,136 0,431 0,112 2,291 3,245 20,16| 53,98
127 x50 x 17 2,28 135,055 18,67 8,946 12,579 0,483 0,124 2,542 3,665 20,24| 54,45
2,66 153,928 21,009 10,840 14,492 0,551 0,140 2,855 4,221 20,35| 55,09
3,04 171,806 23,148 12,606 16,352 0,615 0,154 3,137 4,761 20,46| 55,75
2,00 182,319 19,136 8,131 12,455 0,552 0,126 2,291 3,737 17,34| 53,51
2,28| 204,663 21,282 9,602 14,082 0,620 0,140 2,542 4,380 17,40| 53,96
150 x50 x 20[ 2,66 [ 233,778 24,002 11,655 16,245 0,708 0,157 2,855 5,055 17,49| 54,57
3,04| 261,519 26,507 13,735 18,356 0,792 0,174 3,137 5,714 17,57 55,20
4,76 | 370,445 35,356 20,871 27,253 1,123 0,230 4,019 8,500 17,99| 58,24
2,00 473,092 60,815 11,136 17,455 1,074 0,267 3,655 3,428 12,74| 35,54
2,28 533,49 68,148 13,139 19,782 1,212 0,299 4,097 4,857 12,77| 35,74
200 x 75x25(2,66| 613,222 77,659 15,983 22,895 1,394 0,341 4,669 6,611 12,82] 36,02
3,04| 690,403 86,673 18,946 25,956 1,569 0,380 5,210 7,787 12,86| 36,30
4,76 1008575 121,579 33,092 39,153 2,292 0,531 7,265 11,746 13,07| 37,64
2,00 861,091 87,966 11,841 20,636 1,475 0,329 4,200 2,720 10,27 32,13
2,28 972,594 98,725 14,422 23,409 1,706 0,369 4,718 4,048 10,29 32,30
250 x 85 x 25/ 2,66 | 1120,432 112,743 17,562 27,127 2,027 0,421 5,394 6,469 10,32 32,54
3,04 | 1264,287 126,102 20,861 30,792 2,299 0,471 6,039 8,635 10,35 32,78
4,76 | 1866,517 178,678 37,173 46,726 3,394 0,665 8,563 14,991 10,50( 33,92
2,00| 1323,384 92,825 11,941 22,909 1,895 0,334 4,200 2,254 8,73 | 32,95
2,28| 1495,88 104,183 14,564 26,000 2,189 0,375 4,718 3,352 8,75 | 33,14
300 x85x25(2,66| 1725,044 118,983 17,766 30,150 2,602 0,428 5,394 5,351 8,77 | 33,39
3,04| 1948,56 133,088 21,145 34,247 2,952 0,479 6,039 8,030 8,79 | 33,65
4,76 2890,711 188,622 38,166 52,135 4,380 0,677 8,563 18,237 8,91 | 34,87

[ Ly=Lz=Lb=1x]

[Ly=Lz=Lb=1x2]

[Ly=Lz=Lb=1Lx3]

(1)
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Perfil U enrijecido

véo livre L (mm)

Pimensdes mm) |\ gy | 1y cmay Lx = 1500
bwxbfxD| t Nc,Rd (tf) Nt,Rd (tf) Mx,Rd (tf.m) My,Rd (tf.m) Vx,Rd (tf) Vy,Rd (tf) Ax Ay
1,52 6,205 1,434 0,920 3,725 0,040 0,018 0,784 0,910 77,09|160,35
2,00 7,636 1,724 1,105 4,727 0,054 0,023 0,927 1,145 78,29|164,77
50x25x10|2,28 8,363 1,862 1,194 5,273 0,061 0,026 0,987 1,271 79,01|167,46
2,66 9,228 2,015 1,292 5,968 0,070 0,029 1,042 1,428 80,02|171,25
3,04 9,959 2,132 1,367 6,611 0,078 0,030 1,065 1,569 81,06(175,21
1,52 23,454 6,189 2,619 5,971 0,128 0,052 1,406 1,429 50,20| 97,73
2,00 29,601 7.7 3,622 7,682 0,163 0,066 1,745 1,827 50,69| 99,38
75x40x15(2,28 32,922 8,492 4,259 8,641 0,183 0,073 1,920 2,048 50,98)100,37
2,66 37,127 9,466 5,177 9,898 0,208 0,083 2,130 2,335 51,37)|101,74
3,04 40,992 10,329 5,789 11,102 0,232 0,092 2,308 2,605 51,78|103,15
2,00 68,884 16,466 5,625 9,909 0,301 0,108 2,291 2,509 37,74| 79,64
100 x50 x 17 2,28 77,048 17,167 6,447 11,180 0,338 0,120 2,542 2,826 37,90| 80,30
2,66 87,574 19,306 7,588 12,860 0,385 0,136 2,855 3,241 38,13| 81,21
3,04 97,474 21,259 8,762 14,487 0,430 0,149 3,137 3,641 38,36| 82,14
2,00| 120,504 16,814 6,354 11,136 0411 0,112 2,291 3,245 30,25( 80,98
197 x50 x 17 2,28| 135,055 18,67 7,539 12,579 0,461 0,124 2,542 3,665 30,37 81,67
2,66| 153,928 21,009 9,199 14,492 0,526 0,140 2,855 4,221 30,53| 82,64
3,04| 171,806 23,148 10,346 16,352 0,589 0,154 3,137 4,761 30,70] 83,63
2,00| 182,319 19,136 6,938 12,455 0,530 0,126 2,291 3,737 26,01| 80,27
2,28| 204,663 21,282 8,172 14,082 0,595 0,140 2,542 4,380 26,10| 80,94
150 x 50 x 20| 2,66 | 233,778 24,002 9,871 16,245 0,680 0,157 2,855 5,055 26,23| 81,86
3,04| 261519 26,507 11,559 18,356 0,762 0,174 3,137 5,714 26,36| 82,80
4,76 370,445 35,356 16,670 27,253 1,088 0,230 4,019 8,500 26,99| 87,36
2,00 473,092 60,815 10,237 17,455 1,074 0,267 3,655 3,428 19,11 53,30
2,28 533,49 68,148 12,091 19,782 1,212 0,299 4,097 4,857 19,16 53,61
200 x 75 x 25| 2,66 613,222 77,659 14,726 22,895 1,394 0,341 4,669 6,611 19,23| 54,03
3,04 690,403 86,673 17,475 25,956 1,569 0,380 5,210 7,787 19,29| 54,45
4,76 1008,575 121,579 30,310 39,153 2,292 0,531 7,265 11,746 19,60 56,46
2,00| 861,091 87,966 11,238 20,636 1,475 0,329 4,200 2,720 15,40 48,19
2,28| 972,594 98,725 13,533 23,409 1,706 0,369 4,718 4,048 15,44 48,45
250 x85x25(2,66| 1120,432 112,743 16,495 27,127 2,027 0,421 5,394 6,469 15,48 48,81
3,04| 1264,287 126,102 19,607 30,792 2,299 0,471 6,039 8,635 15,53] 49,17
4,76 | 1866517 178,678 34,877 46,726 3,394 0,665 8,563 14,991 15,74| 50,88
2,00| 1323,384 92,825 11,362 22,909 1,895 0,334 4,200 2,254 13,09 49.43
2,28 1495,88 104,183 13,699 26,000 2,189 0,375 4,718 3,352 13,12 49,71
300 x85x25| 2,66 | 1725,044 118,983 16,709 30,150 2,602 0,428 5,394 5,351 13,15| 50,09
3,04 1948,56 133,088 19,880 34,247 2,952 0,479 6,039 8,030 13,19 50,47
4,76 2890,711 188,622 35,749 52,135 4,380 0,677 8,563 18,237 13,36 52,31

[ Ly=Lz=Lb=1x ]

[Ly=Lz=Lb=1x2]

[Ly=Lz=Lb=1x3]

(2)
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Perfil U enrijecido
. ~ vao livre L (mm)
Dimensdes (mm) | |4y | 1y (cma) Lx = 2000
bwx bfxD| t Nc,Rd (tf) Nt,Rd (tf) Mx,Rd (tf.m) My,Rd (tf.m) Vx,Rd (tf) Vy,Rd (tf) Ax Ay
1,52 6,205 1,434 1,345 3,725 0,051 0,019 0,784 0,910 102,79|106,90
2,00 7,636 1,724 1,858 4,727 0,064 0,024 0,927 1,145 104,38|109.,85
50x25x10] 2,28 8,363 1,862 2,154 5,273 0,071 0,026 0,987 1,271 105,35(111,64
2,66 9,228 2,015 2,532 5,968 0,079 0,029 1,042 1,428 106,69|114,17
3,04 9,959 2,132 2,873 6,611 0,087 0,030 1,065 1,569 108,08|116,81
1,52 23,454 6,189 1,704 5,971 0,108 0,045 1,406 1,429 66,94 1130,31
2,00 29,601 7,7 2,564 7,682 0,141 0,060 1,745 1,827 67,58 |132,51
75x40x15(2,28 32,922 8,492 3,063 8,641 0,160 0,068 1,920 2,048 67,97 133,83
2,66 37,127 9,466 3,414 9,898 0,185 0,078 2,130 2,335 68,50 |135,66
3,04 40,992 10,329 3,725 11,102 0,210 0,088 2,308 2,605 69,04 |137,53
2,00 68,884 16,466 4,145 9,909 0,269 0,099 2,291 2,509 50,32 |106,19
100 x50 x 171 2,28 77,048 17,167 4,872 11,180 0,303 0,111 2,542 2,826 50,54 |107,06
2,66 87,574 19,306 5,935 12,860 0,347 0,127 2,855 3,241 50,84 |1108,27
3,04 97,474 21,259 7,032 14,487 0,391 0,142 3,137 3,641 51,12 109,51
2,00 120,504 16,814 5,087 11,136 0,362 0,107 2,291 3,245 40,33 (107,97
127 x50 x 171 2,28 135,055 18,67 6,083 12,579 0,408 0,120 2,542 3,665 40,49 (108,90
2,66 153,928 21,009 6,980 14,492 0,468 0,136 2,855 4,221 40,71 (110,18
3,04 171,806 23,148 7,755 16,352 0,527 0,151 3,137 4,761 40,93 (111,50
2,00 182,319 19,136 5,557 12,455 0,469 0,123 2,291 3,737 34,67 |107,03
2,28 204,663 21,282 6,514 14,082 0,527 0,138 2,542 4,380 34,80 |107,92
150 x 50 x 20| 2,66 233,778 24,002 7,802 16,245 0,605 0,156 2,855 5,055 34,97 |109,14
3,04 261,519 26,507 8,819 18,356 0,680 0,174 3,137 5,714 35,15 [110,40
4,76 370,445 35,356 12,170 27,253 0,993 0,230 4,019 8,500 35,98 |116,48
2,00 473,092 60,815 9,125 17,455 1,056 0,267 3,655 3,428 25,48 | 71,07
2,28 533,49 68,148 10,801 19,782 1,191 0,299 4,097 4,857 25,55 | 71,48
200 x 75 x 25| 2,66 | 613,222 77,659 13,190 22,895 1,369 0,341 4,669 6,611 25,63 | 72,03
3,04 690,403 86,673 15,692 25,956 1,542 0,380 5,210 7,787 25,72 | 72,60
4,76 1008,575 121,579 26,576 39,153 2,257 0,531 7,265 11,746 26,14 | 75,29
2,00 861,091 87,966 10,485 20,636 1,475 0,329 4,200 2,720 20,54 | 64,26
2,28| 972,594 98,725 12,401 23,409 1,706 0,369 4,718 4,048 20,58 | 64,60
250 x 85 x25( 2,66 | 1120,432 112,743 15,140 27,127 2,027 0,421 5,394 6,469 20,64 | 65,07
3,04| 1264,287 126,102 18,025 30,792 2,299 0,471 6,039 8,635 20,70 | 65,56
4,76 | 1866,517 178,678 31,887 46,726 3,394 0,665 8,563 14,991 20,99 | 67,84
2,00| 1323,384 92,825 10,645 22,909 1,895 0,334 4,200 2,254 17,45 | 65,91
2,28 1495,88 104,183 12,577 26,000 2,189 0,375 4,718 3,352 17,49 | 66,27
300 x85x25|2,66| 1725,044 118,983 15,337 30,150 2,602 0,428 5,394 5,394 17,54 | 66,78
3,04 1948,56 133,088 18,238 34,247 2,952 0,479 6,039 8,030 17,59 | 67,30
4,76 2890,711 188,622 32,616 52,135 4,371 0,677 8,563 18,237 17,82 | 69,75

[ Ly=Lz=Lb=1Lx |

[Ly=Lz=Lb=1x2]

[Ly=Lz=1b=1x3]

®3)
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Perfil U enrijecido
. ~ vao livre L (mm)
Pimensges (mm) Ix (cm4) ly (cm4) Lx = 2500
bwx bfxD| t Nc,Rd (tf) Nt,Rd (tf) Mx,Rd (tf.m) My,Rd (tf.m) Vx,Rd (tf) Vy,Rd (tf) Ax Ay
152 6,205 1,434 0,934 3,725 0,046 0,018 0,784 0,910 128,49|133,62
2,00 7,636 1,724 1,309 4,727 0,059 0,023 0,927 1,145 130,48|137,31
50x25x10] 2,28 8,363 1,862 1,522 5,273 0,066 0,026 0,987 1,271 131,68|139,55
2,66 9,228 2,015 1,787 5,968 0,075 0,028 1,042 1,428 133,36|142,71
3,04 9,959 2,132 1,968 6,611 0,083 0,030 1,065 1,569 135,11]146,01
152 23,454 6,189 1,226 5,971 0,085 0,039 1,406 1,429 83,67 162,89
2,00 29,601 7.7 1,777 7,682 0,117 0,054 1,745 1,827 84,48 |1165,64
75x40x15(2,28 32,922 8,492 1,960 8,641 0,136 0,063 1,920 2,048 84,96 |167,28
2,66 37,127 9,466 2,185 9,898 0,161 0,075 2,130 2,335 85,62 |169,57
3,04 40,992 10,329 2,384 11,102 0,186 0,085 2,308 2,605 86,30 171,92
2,00 68,884 16,466 2,990 9,909 0,231 0,090 2,291 2,509 62,90 |132,74
100 x50 x 171 2,28 77,048 17,167 3,634 11,180 0,262 0,103 2,542 2,826 63,17 133,83
2,66 87,574 19,306 4,456 12,860 0,306 0,119 2,855 3,241 63,55 |135,34
3,04 97,474 21,259 4,907 14,487 0,348 0,135 3,137 3,641 63,93 |1136,89
2,00 120,504 16,814 3,867 11,136 0,304 0,099 2,291 3,245 50,41 |134,96
127 x50 x 171 2,28| 135,055 18,67 4,309 12,579 0,345 0,112 2,542 3,665 50,61 |136,12
2,66 153,928 21,009 4,849 14,492 0,401 0,128 2,855 4,221 50,88 |137,73
3,04| 171,806 23,148 5,343 16,352 0,457 0,144 3,137 4,761 51,16 |139,38
2,00 182,319 19,136 4,168 12,455 0,393 0,116 2,291 3,737 43,34 (133,78
2,28| 204,663 21,282 4,842 14,082 0,446 0,130 2,542 4,380 43,50 (134,89
150 x50 x 20| 2,66 | 233,778 24,002 5,540 16,245 0,516 0,148 2,855 5,055 43,71 (136,43
3,04| 261,519 26,507 6,118 18,356 0,586 0,166 3,137 5,714 43,93 (138,00
4,76 | 370,445 35,356 8,161 27,253 0,892 0,230 4,019 8,500 44,98 (145,59
2,00 473,092 60,815 7,908 17,455 0,981 0,266 3,655 3,428 31,85 | 88,84
2,28 533,49 68,148 9,394 19,782 1,107 0,299 4,097 4,857 31,93 | 89,35
200 x 75 x 25| 2,66 | 613,222 77,659 11,528 22,895 1,273 0,341 4,669 6,611 32,04 | 90,04
3,04| 690,403 86,673 13,781 25,956 1,435 0,380 5,210 7,787 32,15 | 90,75
4,76 | 1008,575 121,579 22,444 39,153 2,114 0,531 7,265 11,746 32,67 | 94,11
2,00 861,091 87,966 9,376 20,636 1,408 0,329 4,200 2,720 25,67 | 80,32
2,28| 972,594 98,725 11,113 23,409 1,643 0,369 4,718 4,048 25,73 | 80,75
250 x 85 x25{ 2,66 | 1120,432 112,743 13,607 27,127 1,924 0,421 5,394 6,469 25,80 | 81,34
3,04| 1264,287 126,102 16,244 30,792 2,170 0,471 6,039 8,635 25,88 | 81,95
4,76 | 1866,517 178,678 28,395 46,726 3,210 0,665 8,563 14,991 26,24 | 84,80
2,00 1323,384 92,825 9,543 22,909 1,801 0,334 4,200 2,254 21,82 | 82,38
2,28 1495,88 104,183 11,275 26,000 2,098 0,375 4,718 3,352 21,86 | 82,84
300 x85x25|2,66| 1725,044 118,983 13,744 30,150 2,455 0,428 5,394 5,351 21,92 | 83,48
3,04 1948,56 133,088 16,331 34,247 2,772 0,479 6,039 8,030 21,98 | 84,12
4,76 | 2890,711 188,622 28,977 52,135 4,111 0,677 8,563 18,237 22,27 | 87,18

[ Ly=Lz=Lb=1Lx |

[Ly=Lz=Lb=1x2]

[Ly=Lz=1b=1x3]

(4)
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Perfil U enrijecido
. ~ vao livre L (mm)
Dimensdes (mm) | |4y | 1y (cma) Lx = 3000
bwx bfxD| t Nc,Rd (tf) Nt,Rd (tf) Mx,Rd (tf.m) My,Rd (tf.m) Vx,Rd (tf) Vy,Rd (tf) Ax Ay
1,52 6,205 1,434 0,696 3,725 0,040 0,017 0,784 0,910 154,19|160,35
2,00 7,636 1,724 0,970 4,727 0,054 0,022 0,927 1,145 156,58164,77
50x25x10] 2,28 8,363 1,862 1,118 5,273 0,061 0,025 0,987 1,271 158,02|167,46
2,66 9,228 2,015 1,292 5,968 0,070 0,028 1,042 1,428 160,03]171,25
3,04 9,959 2,132 1,367 6,611 0,078 0,030 1,065 1,569 162,13]175,21
1,52 23,454 6,189 0,961 5,971 0,064 0,033 1,406 1,429 100,40|195,46
2,00 29,601 7,7 1,234 7,682 0,092 0,050 1,745 1,827 101,37]198,76
75x40x15(2,28 32,922 8,492 3,098 8,641 0,183 0,072 1,920 2,048 101,95|100,37
2,66 37,127 9,466 3,713 9,898 0,208 0,081 2,130 2,335 102,75|101,74
3,04 40,992 10,329 4,338 11,102 0,232 0,090 2,308 2,605 103,56|103,15
2,00 68,884 16,466 2,299 9,909 0,189 0,081 2,291 2,509 75,48 1159,28
100 x50 x 171 2,28 77,048 17,167 2,752 11,180 0,219 0,094 2,542 2,826 75,80 |160,60
2,66 87,574 19,306 3,095 12,860 0,261 0,112 2,855 3,241 76,26 116241
3,04 97,474 21,259 3,408 14,487 0,304 0,129 3,137 3,641 76,72 1164,27
2,00 120,504 16,814 2,695 11,136 0,238 0,091 2,291 3,245 60,49 |1161,95
127 x50 x 171 2,28 135,055 18,67 2,993 12,579 0,275 0,104 2,542 3,665 60,73 |163,35
2,66 153,928 21,009 3,368 14,492 0,328 0,121 2,855 4,221 61,06 |165,28
3,04| 171,806 23,148 3,710 16,352 0,383 0,138 3,137 4,761 61,39 |167,26
2,00 182,319 19,136 SI058] 12,455 0,308 0,108 2,291 3,737 52,01 |160,54
2,28 204,663 21,282 3,411 14,082 0,353 0,122 2,542 4,380 52,20 |161,87
150 x 50 x 20| 2,66 233,778 24,002 3,847 16,245 0,417 0,141 2,855 5,055 52,46 |163,71
3,04 261,519 26,507 4,249 18,356 0,483 0,159 3,137 5,714 52,72 |165,60
4,76 370,445 35,356 5,667 27,253 0,788 0,228 4,019 8,500 53,98 |174,71
2,00 473,092 60,815 6,682 17,455 0,890 0,254 3,655 3,428 38,22 |106,61
2,28 533,49 68,148 7,984 19,782 1,006 0,285 4,097 4,857 38,32 |107,22
200 x 75 x 25| 2,66 | 613,222 77,659 9,873 22,895 1,159 0,326 4,669 6,611 38,45 |1108,05
3,04 690,403 86,673 11,893 25,956 1,309 0,366 5,210 7,787 38,58 |108,90
4,76 1008,575 121,579 18,255 39,153 1,954 0,526 7,265 11,746 39,21 |112,93
2,00 861,091 87,966 8,206 20,636 1,320 0,326 4,200 2,720 30,81 | 96,38
2,28| 972,594 98,725 9,758 23,409 1542 0,367 4,718 4,048 30,87 | 96,90
250 x 85 x25( 2,66 | 1120,432 112,743 12,000 27,127 1,780 0,419 5,394 6,469 30,96 | 97,61
3,04| 1264,287 126,102 14,328 30,792 2,010 0,470 6,039 8,635 31,06 | 98,34
4,76 | 1866,517 178,678 24,607 46,726 2,989 0,665 8,563 14,991 31,49 |101,76
2,00| 1323,384 92,825 8,355 22,909 1,683 0,334 4,200 2,254 26,18 | 98,86
2,28 1495,88 104,183 9,872 26,000 1,964 0,375 4,718 3,352 26,24 | 99,41
300 x85x25|2,66| 1725,044 118,983 12,027 30,150 2,264 0,428 5,394 5,351 26,31 /100,17
3,04 1948,56 133,088 14,275 34,247 2,557 0,479 6,039 8,030 26,38 |100,95
4,76 2890,711 188,622 25,054 52,135 3,805 0,677 8,563 18,237 26,72 1104,62

[ Ly=Lz=Lb=1Lx |

[Ly=Lz=Lb=1x2]

[Ly=Lz=1b=1x3]

()
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Perfil U enrijecido
. ~ vao livre L (mm)
Pimensges (mm) Ix (cm4) ly (cm4) Lx = 3500
bwx bfxD| t Nc,Rd (tf) Nt,Rd (tf) Mx,Rd (tf.m) My,Rd (tf.m) Vx,Rd (tf) Vy,Rd (tf) Ax Ay
152 6,205 1,434 0,599 3,725 0,047 0,018 0,784 0,910 179,89|124,75
2,00 7,636 1,724 0,782 4,727 0,060 0,022 0,927 1,145 182,67|128,19
50x25x10] 2,28 8,363 1,862 0,880 5,273 0,068 0,025 0,987 1,271 184,35|130,28
2,66 9,228 2,015 0,999 5,968 0,076 0,028 1,042 1,428 186,71|133,23
3,04 9,959 2,132 1,102 6,611 0,084 0,030 1,065 1,569 189,15|136,32
152 23,454 6,189 1,478 5,971 0,118 0,047 1,406 1,429 117,14|114,02
2,00 29,601 7.7 2,043 7,682 0,152 0,060 1,745 1,827 118,27|115,95
75x40x15(2,28 32,922 8,492 2,398 8,641 0,172 0,068 1,920 2,048 118,94(117,10
2,66 37,127 9,466 2,900 9,898 0,197 0,078 2,130 2,335 119,87|118,70
3,04 40,992 10,329 3,414 11,102 0,221 0,087 2,308 2,605 120,82|120,34
2,00 68,884 16,466 1,821 9,909 0,148 0,072 2,291 2,509 88,05 |185,83
100 x50 x 171 2,28 77,048 17,167 2,022 11,180 0,176 0,087 2,542 2,826 88,44 |1187,36
2,66 87,574 19,306 2,274 12,860 0,216 0,106 2,855 3,241 88,97 1189,48
3,04 97,474 21,259 2,504 14,487 0,259 0,124 3,137 3,641 89,50 |1191,65
2,00 120,504 16,814 1,980 11,136 0,183 0,083 2,291 3,245 70,58 |1188,95
127 x50 x 171 2,28| 135,055 18,67 2,199 12,579 0,214 0,097 2,542 3,665 70,85 |190,57
2,66 153,928 21,009 2,474 14,492 0,260 0,115 2,855 4,221 71,24 1192,82
3,04| 171,806 23,148 2,726 16,352 0,310 0,133 3,137 4,761 71,63 195,13
2,00 182,319 19,136 2,254 12,455 0,234 0,099 2,291 3,737 60,68 187,30
2,28| 204,663 21,282 2,506 14,082 0,272 0,114 2,542 4,380 60,90 /188,85
150 x50 x 20| 2,66 | 233,778 24,002 2,827 16,245 0,326 0,133 2,855 5,055 61,20 |191,00
3,04| 261,519 26,507 3,122 18,356 0,383 0,152 3,137 5,714 61,51 |193,20
4,76 | 370,445 35,356 14,405 27,253 1,042 0,230 4,019 8,500 62,97 1101,92
2,00 473,092 60,815 5,523 17,455 0,786 0,239 3,655 3,428 44,59 (124,38
2,28 533,49 68,148 6,652 19,782 0,889 0,270 4,097 4,857 44,71 (125,09
200 x75x 25/ 2,66 613,222 77,659 8,318 22,895 1,029 0,310 4,669 6,611 44,86 (126,06
3,04| 690,403 86,673 9,822 25,956 1,167 0,349 5,210 7,787 45,02 [127,05
4,76 | 1008,575 121,579 14,301 39,153 1,780 0,511 7,265 11,746 45,74 [131,75
2,00 861,091 87,966 7,041 20,636 1,237 0,313 4,200 2,720 35,94 |112,45
2,28| 972,594 98,725 8,412 23,409 1,398 0,352 4,718 4,048 36,02 |113,05
250 x 85 x25{ 2,66 | 1120,432 112,743 10,410 27,127 1,613 0,404 5,394 6,469 36,12 |113,88
3,04| 1264,287 126,102 12,288 30,792 1,825 0,453 6,039 8,635 36,23 |114,72
4,76 | 1866,517 178,678 20,289 46,726 2,742 0,655 8,563 14,991 36,73 |118,72
2,00 1323,384 92,825 7,149 22,909 1,565 0,327 4,200 2,254 30,55 |115,34
2,28 1495,88 104,183 8,445 26,000 1,769 0,368 4,718 3,352 30,61 |115,98
300 x85x25|2,66| 1725,044 118,983 10,279 30,150 2,041 0,421 5,394 5,351 30,69 |116,87
3,04 1948,56 133,088 12,182 34,247 2,307 0,471 6,039 8,030 30,78 |117,77
4,76 | 2890,711 188,622 21,057 52,135 3,460 0,677 8,563 18,237 31,18 122,06

[ Ly=Lz=Lb=1Lx |

[Ly=Lz=Lb=1x2]

[Ly=Lz=1b=1x3]

(6)
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Perfil U enrijecido
Dimensdes (mm) véo livre L (mm)
Ix (cm4) ly (cm4) Lx = 4000
bwx bfxD| t Nc,Rd (tf) Nt,Rd (tf) Mx,Rd (tf.m) My,Rd (tf.m) Vx,Rd (tf) Vy,Rd (tf) Ax Ay
152 6,205 1,434
2,00 7,636 1,724
50x25x10] 2,28 8,363 1,862
2,66 9,228 2,015
3,04 9,959 2,132
152 23,454 6,189 1,170 5,971 0,108 0,043 1,406 1,429 133,87]130,31
2,00 29,601 7.7 1,637 7,682 0,141 0,057 1,745 1,827 135,17|132,51
75x40x15(2,28 32,922 8,492 1,929 8,641 0,160 0,065 1,920 2,048 135,93(133,83
2,66 37,127 9,466 2,338 9,898 0,185 0,075 2,130 2,335 137,00|135,66
3,04 40,992 10,329 2,749 11,102 0,210 0,085 2,308 2,605 138,08|137,53
2,00 68,884 16,466 3,142 9,909 0,269 0,097 2,291 2,509 100,63|106,19
100 x50 x 171 2,28 77,048 17,167 3,663 11,180 0,303 0,109 2,542 2,826 101,07|107,06
2,66 87,574 19,306 4,415 12,860 0,347 0,124 2,855 3,241 101,68|108,27
3,04 97,474 21,259 5,214 14,487 0,391 0,139 3,137 3,641 102,29]109,51
2,00 120,504 16,814 4,532 11,136 0,362 0,106 2,291 3,245 80,66 |1107,97
127 x50 x 171 2,28| 135,055 18,67 5,388 12,579 0,408 0,118 2,542 3,665 80,98 /108,90
2,66 153,928 21,009 6,418 14,492 0,468 0,134 2,855 4,221 81,41 |110,18
3,04| 171,806 23,148 7,495 16,352 0,527 0,149 3,137 4,761 81,86 111,50
2,00 182,319 19,136 5,412 12,455 0,469 0,122 2,291 3,737 69,35 107,03
2,28| 204,663 21,282 6,478 14,082 0,527 0,137 2,542 4,380 69,60 |1107,92
150 x50 x 20[ 2,66 | 233,778 24,002 7,802 16,245 0,605 0,155 2,855 5,055 69,94 |1109,14
3,04| 261,519 26,507 8,819 18,356 0,680 0,172 3,137 5,714 70,29 |110,40
4,76 | 370,445 35,356 12,170 27,253 0,993 0,230 4,019 8,500 71,97 |116,48
2,00 473,092 60,815 8,762 17,455 1,056 0,267 3,655 3,428 50,96 | 71,07
2,28 533,49 68,148 10,371 19,782 1,191 0,299 4,097 4,857 51,09 | 71,48
200 x75x 25/ 2,66 613,222 77,659 12,663 22,895 1,369 0,341 4,669 6,611 51,27 | 72,03
3,04| 690,403 86,673 15,058 25,956 1,542 0,380 5,210 7,787 51,45 | 72,60
4,76 | 1008,575 121,579 25,829 39,153 2,257 7,265 11,746 0,531 52,28 | 75,29
2,00 861,091 87,966 10,266 20,636 1,475 0,329 4,200 2,720 41,08 | 64,26
2,28| 972,594 98,725 12,142 12,142 1,706 0,369 4,718 4,048 41,16 | 64,60
250 x 85 x25{ 2,66 | 1120,432 112,743 14,826 27,127 2,027 0,421 5,394 6,469 41,29 | 65,07
3,04 1264,287 126,102 17,651 30,792 2,299 0,471 6,039 8,635 41,41 | 65,56
4,76 | 1866,517 178,678 31,695 46,726 3,394 0,665 8,563 14,991 41,98 | 67,84
2,00 1323,384 92,825 10,645 22,909 1,895 0,334 4,200 2,254 34,91 | 65,91
2,28 1495,88 104,183 12,577 26,000 2,189 0,375 4,718 3,352 34,98 | 66,27
300 x85x25|2,66| 1725,044 118,983 15,337 30,150 2,602 0,428 5,394 5,351 35,08 | 66,78
3,04 1948,56 133,088 18,238 34,247 2,952 0,479 6,039 8,030 35,18 | 67,30
4,76 | 2890,711 188,622 32,616 52,135 4,371 0,677 8,563 18,237 35,63 | 69,75

[ Ly=Lz=Lb=1Lx |

[Ly=Lz=Lb=1x2]

[Ly=Lz=1b=1x3]

(7)
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Perfil U enrijecido
Dimensdes (mm) véo livre L (mm)
Ix (cm4) ly (cm4) Lx = 4500
bwx bfxD| t Nc,Rd (tf) Nt,Rd (tf) Mx,Rd (tf.m) My,Rd (tf.m) Vx,Rd (tf) Vy,Rd (tf) Ax Ay
152 6,205 1,434
2,00 7,636 1,724
50x25x10] 2,28 8,363 1,862
2,66 9,228 2,015
3,04 9,959 2,132
152 23,454 6,189 0,957 5,971 0,097 0,039 1,406 1,429 150,61|146,60
2,00 29,601 7.7 1,351 7,682 0,129 0,053 1,745 1,827 152,06|149,07
75x40x15(2,28 32,922 8,492 1,595 8,641 0,148 0,062 1,920 2,048 152,93|150,55
2,66 37,127 9,466 1,933 9,898 0,173 0,073 2,130 2,335 154,12|152,61
3,04 40,992 10,329 2,266 11,102 0,198 0,083 2,308 2,605 155,34|154,73
2,00 68,884 16,466 2,559 9,909 0,250 0,092 2,291 2,509 113,21]119,46
100 x50 x 171 2,28 77,048 17,167 3,000 11,180 0,283 0,104 2,542 2,826 113,71]120,45
2,66 87,574 19,306 3,639 12,860 0,327 0,120 2,855 3,241 114,39|121,81
3,04 97,474 21,259 4,317 14,487 0,370 0,135 3,137 3,641 115,08]123,20
2,00 120,504 16,814 3,867 11,136 0,334 0,102 2,291 3,245 90,74 1121,46
127 x50 x 171 2,28| 135,055 18,67 4,544 12,579 0,377 0,114 2,542 3,665 91,10 |122,51
2,66 153,928 21,009 5,493 14,492 0,436 0,130 2,855 4,221 91,59 |123,96
3,04| 171,806 23,148 6,499 16,352 0,493 0,145 3,137 4,761 92,09 |125,44
2,00 182,319 19,136 4,765 12,455 0,433 0,118 2,291 3,737 78,02 112041
2,28| 204,663 21,282 5,670 14,082 0,488 0,133 2,542 4,380 78,30 |1121,40
150 x50 x 20[ 2,66 | 233,778 24,002 6,697 16,245 0,562 0,151 2,855 5,055 78,69 |122,79
3,04| 261,519 26,507 7,428 18,356 0,634 0,168 3,137 5,714 79,08 124,20
4,76 | 370,445 35,356 10,054 27,253 0,943 0,230 4,019 8,500 80,96 131,04
2,00 473,092 60,815 8,096 17,455 1,021 0,267 3,655 3,428 57,34 | 79,96
2,28 533,49 68,148 9,598 19,782 1,151 0,299 4,097 4,857 57,48 | 80,41
200 x 75 x 25| 2,66 | 613,222 77,659 11,741 22,895 1,323 0,341 4,669 6,611 57,68 | 81,04
3,04| 690,403 86,673 13,986 25,956 1,491 0,380 5,210 7,787 57,88 | 81,67
4,76 | 1008,575 121,579 23,973 39,153 2,188 0,531 7,265 11,746 58,81 | 84,70
2,00 861,091 87,966 9,680 20,636 1,445 0,329 4,200 2,720 46,21 | 72,29
2,28| 972,594 98,725 11,461 23,409 1,681 0,369 4,718 4,048 46,31 | 72,68
250 x 85 x25{ 2,66 | 1120,432 112,743 14,012 27,127 1,987 0,421 5,394 6,469 46,45 | 73,21
3,04| 1264,287 126,102 16,701 30,792 2,241 0,471 6,039 8,635 46,58 | 73,75
4,76 | 1866,517 178,678 30,127 46,726 3,310 0,665 8,563 14,991 47,23 | 76,32
2,00 1323,384 92,825 10,109 22,909 1,852 0,334 4,200 2,254 39,27 | 74,14
2,28 1495,88 104,183 11,944 26,000 2,151 0,375 4,718 3,352 39,35 | 74,56
300 x85x25|2,66| 1725,044 118,983 14,562 30,150 2,539 0,428 5,394 5,351 39,46 | 75,13
3,04 1948,56 133,088 17,311 34,247 2,866 0,479 6,039 8,030 39,57 | 75,71
4,76 | 2890,711 188,622 30,846 52,135 4,247 0,677 8,563 18,237 40,09 | 7847

[ Ly=Lz=Lb=1Lx |

[Ly=Lz=Lb=1x2]

[Ly=Lz=1b=1x3]

(8)
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Perfil U enrijecido
Dimensdes (mm) véo livre L (mm)
Ix (cm4) ly (cm4) Lx =5000
bwx bfxD| t Nc,Rd (tf) Nt,Rd (tf) Mx,Rd (tf.m) My,Rd (tf.m) Vx,Rd (tf) Vy,Rd (tf) Ax Ay
152 6,205 1,434
2,00 7,636 1,724
50x25x10] 2,28 8,363 1,862
2,66 9,228 2,015
3,04 9,959 2,132
152 23,454 6,189 0,802 5,971 0,085 0,035 1,406 1,429 167,34|162,89
2,00 29,601 7.7 1,139 7,682 0,117 0,050 1,745 1,827 168,96165,64
75x40x15(2,28 32,922 8,492 1,346 8,641 0,136 0,059 1,920 2,048 169,92|167,28
2,66 37,127 9,466 1,628 9,898 0,161 0,070 2,130 2,335 171,24|169,57
3,04 40,992 10,329 1,901 11,102 0,186 0,080 2,308 2,605 172,60|171,92
2,00 68,884 16,466 2,138 9,909 0,231 0,086 2,291 2,509 125,79|132,74
100 x50 x 171 2,28 77,048 17,167 2,519 11,180 0,262 0,099 2,542 2,826 126,34|133,83
2,66 87,574 19,306 3,071 12,860 0,306 0,115 2,855 3,241 127,09|135,34
3,04 97,474 21,259 3,653 14,487 0,348 0,131 3,137 3,641 127,86/136,89
2,00 120,504 16,814 3,235 11,136 0,304 0,097 2,291 3,245 100,82{134,96
127 x50 x 171 2,28| 135,055 18,67 3,812 12,579 0,345 0,110 2,542 3,665 101,22|136,12
2,66 153,928 21,009 4,665 14,492 0,401 0,126 2,855 4,221 101,77|137,73
3,04| 171,806 23,148 5,343 16,352 0,457 0,142 3,137 4,761 102,32|139,38
2,00 182,319 19,136 4,151 12,455 0,393 0,114 2,291 3,737 86,69 133,78
2,28| 204,663 21,282 4,842 14,082 0,446 0,128 2,542 4,380 87,00 |134,89
150 x50 x 20[ 2,66 | 233,778 24,002 5,540 16,245 0,516 0,147 2,855 5,055 87,43 |1136,43
3,04| 261,519 26,507 6,118 18,356 0,586 0,164 3,137 5,714 87,87 138,00
4,76 | 370,445 35,356 8,161 27,253 0,892 0,230 4,019 8,500 89,96 145,59
2,00 473,092 60,815 7,421 17,455 0,981 0,264 3,655 3,428 63,71 | 88,84
2,28 533,49 68,148 8,814 19,782 1,107 0,296 4,097 4,857 63,87 | 89,35
200 x 75 x 25| 2,66 | 613,222 77,659 10,809 22,895 1,273 0,338 4,669 6,611 64,09 | 90,04
3,04| 690,403 86,673 12,907 25,956 1,435 0,378 5,210 7,787 64,31 | 90,75
4,76 | 1008,575 121,579 22,161 39,153 2,114 0,531 7,265 11,746 65,35 | 94,11
2,00 861,091 87,966 9,071 20,636 1,408 0,329 4,200 2,720 51,34 | 80,32
2,28| 972,594 98,725 10,754 23,409 1,643 0,369 4,718 4,048 51,45 | 80,75
250 x 85 x25{ 2,66 | 1120,432 112,743 13,168 27,127 1,924 0,421 5,394 6,469 51,61 | 81,34
3,04 1264,287 126,102 15,718 30,792 2,170 0,471 6,039 8,635 51,76 | 81,95
4,76 | 1866,517 178,678 28,395 46,726 3,210 0,665 8,563 14,991 52,48 | 84,80
2,00 1323,384 92,825 9,543 22,909 1,801 0,334 4,200 2,254 43,64 | 82,38
2,28 1495,88 104,183 11,275 26,000 2,098 0,375 4,718 3,352 43,73 | 82,84
300 x85x25|2,66| 1725,044 118,983 13,744 30,150 2,455 0,428 5,394 5,351 43,85 | 83,48
3,04 1948,56 133,088 16,331 34,247 2,772 0,479 6,039 8,030 4397 | 84,12
4,76 | 2890,711 188,622 28,977 52,135 4,111 0,677 8,563 18,237 44,54 | 87,18

[ Ly=Lz=Lb=1Lx |

[Ly=Lz=Lb=1x2]

[Ly=Lz=1b=1x3]

9)
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Perfil U enrijecido
. ~ véo livre L (mm

Dimensges (mm) | 4y | 1y (cma) Lx = 55c(>o :

bwxbfxD| t Nc,Rd (tf) Nt,Rd (tf) My,Rd (tf.m) Vx,Rd (tf) Vy,Rd (tf) Ax Ay
1,52 6,205 1,434
2,00 7,636 1,724

50x25x10|2,28 8,363 1,862
2,66 9,228 2,015
3,04 9,959 2,132
1,52 23,454 6,189 0,686 5,971 0,073 0,031 1,406 1,429 184,08|179,18
2,00 29,601 7,7 0,978 7,682 0,104 0,047 1,745 1,827 185,85/182,20

75x40x15]2,28 32,922 8,492 1,154 8,641 0,123 0,056 1,920 2,048 186,91/184,01
2,66 37,127 9,466 1,392 9,898 0,149 0,068 2,130 2,335 188,37/186,53
3,04 40,992 10,329 1,618 11,102 0,175 0,078 2,308 2,605 189,86/189,11
2,00 68,884 16,466 1,824 9,909 0,210 0,081 2,291 2,509 138,37/146,01

100 x50 X 17 2,28 77,048 17,167 2,158 11,180 0,241 0,094 2,542 2,826 138,99/147,21
2,66 87,574 19,306 2,639 12,860 0,284 0,110 2,855 3,241 139,80/148,88
3,04 97,474 21,259 3,144 14,487 0,326 0,127 3,137 3,641 140,65/150,58
2,00] 120,504 16,814 2,755 11,136 0,271 0,093 2,291 3,245 110,91/148,46

127 x50 x 17 2,28| 135,055 18,67 3,265 12,579 0,311 0,105 2,542 3,665 111,34|149,73
2,66| 153,928 21,009 4,008 14,492 0,365 0,122 2,855 4,221 111,94|151,50
3,04| 171,806 23,148 4,416 16,352 0,420 0,138 3,137 4,761 112,55|153,32
2,00] 182,319 19,136 3,545 12,455 0,352 0,110 2,291 3,737 95,35 [147,16
2,28| 204,663 21,282 4,060 14,082 0,400 0,124 2,542 4,380 95,70 [148,38

150 x 50 x 20| 2,66 | 233,778 24,002 4,579 16,245 0,468 0,142 2,855 5,055 96,17 [150,07
3,04| 261,519 26,507 5,056 18,356 0,535 0,160 3,137 5,714 96,66 [151,80
4,76 | 370,445 35,356 6,744 27,253 0,840 0,228 4,019 8,500 98,95 (160,15
2,00| 473,092 60,815 6,751 17,455 0,938 0,258 3,655 3,428 70,08 | 97,73
2,28 533,49 68,148 8,037 19,782 1,058 0,289 4,097 4,857 70,25 | 98,28

200 x 75x 25/ 2,66 | 613,222 77,659 9,886 22,895 1,218 0,331 4,669 6,611 70,49 | 99,05
3,04| 690,403 86,673 11,839 25,956 1,374 0,370 5,210 7,787 70,74 | 99,82
4,76 | 1008,575 121,579 20,337 39,153 2,036 0,529 7,265 11,746 71,88 [103,52
2,00] 861,091 87,966 8,450 20,636 1,366 0,329 4,200 2,720 56,48 | 88,35
2,28| 972,594 98,725 10,032 23,409 1,594 0,369 4,718 4,048 56,60 | 88,83

250 x85x 25/ 2,66 | 1120,432 112,743 12,307 27,127 1,855 0,421 5,394 6,469 56,77 | 89,48
3,04| 1264,287 126,102 14,718 30,792 2,093 0,471 6,039 8,635 56,94 | 90,14
4,76 | 1866,517 178,678 26,526 46,726 3,103 0,665 8,563 14,991 57,72 | 93,28
2,00| 1323,384 92,825 8,955 22,909 1,745 0,334 4,200 2,254 48,00 | 90,62
2,28| 1495,88 104,183 10,581 26,000 2,033 0,375 4,718 3,352 48,10 | 91,13

300 x85x25(2,66| 1725,044 118,983 12,895 30,150 2,363 0,428 5,394 5,351 48,23 | 91,82
3,04| 194856 133,088 15,315 34,247 2,669 0,479 6,039 8,030 48,37 | 92,53
4,76 2890,711 188,622 27,037 52,135 3,963 0,677 8,563 18,237 48,99 | 95,90

[ Ly=Lz=Lb=1Lx |

[Ly=Lz=Lb=1x2]

[Ly=Lz=Lb=1Lx3]

(10)
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Perfil U enrijecido
Dimensdes (mm) véo livre L (mm)
Ix (cm4) ly (cm4) Lx = 6000
bwx bfxD| t Nc,Rd (tf) Nt,Rd (tf) Mx,Rd (tf.m) My,Rd (tf.m) Vx,Rd (tf) Vy,Rd (tf) Ax Ay
152 6,205 1,434
2,00 7,636 1,724
50x25x10|2,28 8,363 1,862
2,66 9,228 2,015
3,04 9,959 2,132
152 23,454 6,189
2,00 29,601 7.7
75x40x15(2,28 32,922 8,492
2,66 37,127 9,466
3,04 40,992 10,329
2,00 68,884 16,466 1,581 9,909 0,189 0,076 2,291 2,509 150,95|159,28
100 x50 x 171 2,28 77,048 17,167 1,877 11,180 0,219 0,089 2,542 2,826 151,61|160,60
2,66 87,574 19,306 2,301 12,860 0,261 0,106 2,855 3,241 152,51|162,41
3,04 97,474 21,259 2,741 14,487 0,304 0,123 3,137 3,641 153,43|164,27
2,00 120,504 16,814 2,387 11,136 0,238 0,088 2,291 3,245 120,99(161,95
127 x50 x 171 2,28| 135,055 18,67 2,843 12,579 0,275 0,101 2,542 3,665 121,46|163,35
2,66 153,928 21,009 3,368 14,492 0,328 2,855 4,221 0,118 122,12|165,28
3,04| 171,806 23,148 3,710 16,352 0,383 0,134 3,137 4,761 122,79|167,26
2,00 182,319 19,136 3,053 12,455 0,308 0,105 2,291 13,737 104,02|160,54
2,28| 204,663 21,282 3,411 14,082 0,353 0,119 2,542 4,380 104,40(161,87
150 x50 x 20[ 2,66 | 233,778 24,002 3,847 16,245 0,417 0,138 2,855 5,055 104,92|163,71
3,04| 261,519 26,507 4,249 18,356 0,483 0,156 3,137 5,714 105,44|165,60
4,76 | 370,445 35,356 5,667 27,253 0,788 0,225 4,019 8,500 107,95|174,71
2,00 473,092 60,815 6,097 17,455 0,890 0,251 3,655 3,428 76,45 106,61
2,28 533,49 68,148 7,279 19,782 1,006 0,282 4,097 4,857 76,64 107,22
200 x75x 25/ 2,66 613,222 77,659 8,986 22,895 1,159 0,323 4,669 6,611 76,90 |1108,05
3,04| 690,403 86,673 10,799 25,956 1,309 0,362 5,210 7,787 77,17 108,90
4,76 | 1008,575 121,579 18,255 39,153 1,954 0,521 7,265 11,746 78,42 112,93
2,00 861,091 87,966 7,825 20,636 1,320 0,324 4,200 2,720 61,61 | 96,38
2,28| 972,594 98,725 9,307 23,409 1542 0,365 4,718 4,048 61,75 | 96,90
250 x 85 x25{ 2,66 | 1120,432 112,743 11,444 27,127 1,780 0,417 5,394 6,469 61,93 | 97,61
3,04 1264,287 126,102 13,716 30,792 2,010 0,467 6,039 8,635 62,11 | 98,34
4,76 | 1866,517 178,678 24,607 46,726 2,989 0,665 8,563 14,991 62,97 |101,76
2,00 1323,384 92,825 8,355 22,909 1,683 0,334 4,200 2,254 52,36 | 98,86
2,28 1495,88 104,183 9,872 26,000 1,964 0,375 4,718 3,352 52,47 | 99,41
300 x85x25|2,66| 1725,044 118,983 12,027 30,150 2,264 0,428 5,394 5,351 52,62 100,17
3,04| 194856 133,088 14,275 34,247 2,557 0,479 6,039 8,030 52,76 100,95
4,76 | 2890,711 188,622 25,054 52,135 3,805 0,677 8,563 18,237 53,45 |1104,62

[ Ly=Lz=Lb=1Lx |

[Ly=Lz=Lb=1x2]

[Ly=Lz=1b=1x3]

(11)
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Perfil U enrijecido

vao livre L (mm)

Dimensdes (mm) | |4y | 1y (cma) Lx = 6000
bwx bfxD| t Nc,Rd (tf) Nt,Rd (tf) Mx,Rd (tf.m) My,Rd (tf.m) Vx,Rd (tf) Vy,Rd (tf) Ax Ay
1,52 6,205 1,434
2,00 7,636 1,724
50x25x10|2,28 8,363 1,862
2,66 9,228 2,015
3,04 9,959 2,132
1,52 23,454 6,189
2,00 29,601 7,7
75x40x15|2,28 32,922 8,492
2,66 37,127 9,466
3,04 40,992 10,329
2,00 68,884 16,466 2,025 9,909 0,269 0,093 2,291 2,509 150,95|106,19
100 x50 x 171 2,28 77,048 17,167 2,315 11,180 0,303 0,105 2,542 2,826 151,61|107,06
2,66 87,574 19,306 2,712 12,860 0,347 0,120 2,855 3,241 152,51|108,27
3,04 97,474 21,259 3,108 14,487 0,391 0,135 3,137 3,641 153,43|109,51
2,00| 120,504 16,814 3,374 11,136 0,362 0,104 2,291 3,245 120,99|107,97
127 x50 x 171 2,28 135,055 18,67 3,864 12,579 0,408 0,116 2,542 3,665 121,46]108,90
2,66 153,928 21,009 4,539 14,492 0,468 0,132 2,855 4,221 122,12]110,18
3,04 171,806 23,148 5,223 16,352 0,527 0,147 3,137 4,761 122,79]111,50
2,00 182,319 19,136 4,530 12,455 0,469 0,121 2,291 3,737 104,02|107,03
2,28| 204,663 21,282 5,390 14,082 0,527 0,135 2,542 4,380 104,40|107,92
150 x 50 x 20| 2,66 233,778 24,002 6,515 16,245 0,605 0,153 2,855 5,055 104,92|109,14
3,04 261,519 26,507 7,473 18,356 0,680 0,170 3,137 5,714 105,441110,40
4,76 370,445 35,356 11,774 27,253 0,993 0,230 4,019 8,500 107,95|116,48
2,00 473,092 60,815 7,928 17,455 1,056 0,267 3,655 3,428 76,45 | 71,07
2,28 533,49 68,148 9,381 19,782 1,191 0,299 4,097 4,857 76,64 | 71,48
200 x 75 x 25| 2,66 | 613,222 77,659 11,442 22,895 1,369 0,341 4,669 6,611 76,90 | 72,03
3,04 690,403 86,673 13,582 25,956 1,542 0,380 5,210 7,787 77,17 | 72,60
4,76 1008,575 121,579 22,630 39,153 2,257 0,531 7,265 11,746 78,42 | 75,29
2,00 861,091 87,966 9,716 20,636 1,475 0,329 4,200 2,720 61,61 | 64,26
2,28| 972,594 98,725 11,494 23,409 1,706 0,369 4,718 4,048 61,75 | 64,60
250 x 85 x 25| 2,66 [ 1120,432 112,743 14,034 27,127 2,027 0,421 5,394 6,469 61,93 | 65,07
3,04| 1264,287 126,102 16,703 30,792 2,299 0471 6,039 8,635 62,11 | 65,56
4,76 | 1866,517 178,678 29,865 46,726 3,394 0,665 8,563 14,991 62,97 | 67,84
2,00| 1323,384 92,825 10,362 22,909 1,895 0,334 4,200 2,254 52,36 | 65,91
2,28 1495,88 104,183 12,274 26,000 2,189 0,375 4,718 3,352 52,47 | 66,27
300 x85x25|2,66| 1725,044 118,983 15,020 30,150 2,602 0,428 5,394 5,351 52,62 | 66,78
3,04 1948,56 133,088 17,926 34,247 2,952 0,479 6,039 8,030 52,76 | 67,30
4,76 2890,711 188,622 32,616 52,135 4,371 0,677 8,563 18,237 53,45 | 69,75

[ Ly=Lz=Lb=1Lx |

[Ly=Lz=Lb=1x2]

[Ly=Lz=1b=1x3]

(12)
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Perfil U enrijecido
Dimensdes (mm) véo livre L (mm)
Ix (cm4) ly (cm4) Lx = 6500
bwxbfxD| t Nc,Rd (tf) Nt,Rd (tf) Mx,Rd (tf.m) My,Rd (tf.m) Vx,Rd (tf) Ax Ay
1,52 6,205 1,434
2,00 7,636 1,724
50x25x10(2,28 8,363 1,862
2,66 9,228 2,015
3,04 9,959 2,132
1,52 23,454 6,189
2,00 29,601 7,7
75x40x15(2,28 32,922 8,492
2,66 37,127 9,466
3,04 40,992 10,329
2,00 68,884 16,466 1,744 9,909 0,257 0,089 2,291 2,509 |163,53[115,06
100 x50 x 17 2,28 77,048 17,167 1,997 11,180 0,290 0,101 2,542 2,826 |164,24(116,00
2,66 87,574 19,306 2,343 12,860 0,334 0,117 2,855 3,241 |165,22(117,32
3,04 97,474 21,259 2,688 14,487 0,377 0,132 3,137 3,641 |166,22(118,66
2,00| 120,504 16,814 2,904 11,136 0,344 0,101 2,291 3,245 [131,07[116,98
127 x50 x 17 2,28 | 135,055 18,67 3,331 12,579 0,388 0,113 2,542 3,665 [131,59(117,99
2,66| 153,928 21,009 3,922 14,492 0,447 0,129 2,855 4,221 |132,30(119,38
3,04| 171,806 23,148 4,520 16,352 0,504 0,144 3,137 4,761 [133,02(120,81
2,00| 182,319 19,136 4,021 12,455 0,445 0,118 2,291 3,737 |112,69(115,96
2,28| 204,663 21,282 4,790 14,082 0,501 0,132 2,542 4,380 |113,10(116,93
150 x50 x20[ 2,66 [ 233,778 24,002 5,707 16,245 0,577 0,150 2,855 5,055 |113,66(118,26
3,04| 261,519 26,507 6,583 18,356 0,650 0,167 3,137 5,714 |114,23[119,62
4,76 | 370,445 35,356 10,493 27,253 0,960 0,230 4,019 8,500 {116,95(126,20
2,00| 473,092 60,815 7,398 17,455 1,033 0,267 3,655 3,428 | 82,82 | 77,01
2,28 533,49 68,148 8,760 19,782 1,165 0,299 4,097 4,857 | 83,03 | 77,45
200 x 75x25( 2,66 [ 613,222 77,659 10,692 22,895 1,339 0,341 4,669 6,611 | 83,31 | 78,05
3,04| 690,403 86,673 12,699 25,956 1,508 0,380 5,210 7,787 | 83,60 | 78,66
4,76 1008,575 121,579 21,015 39,153 2,211 0,531 7,265 11,746| 84,95 | 81,57
2,00| 861,091 87,966 9,260 20,636 1,457 0,329 0,329 2,720 | 66,75 | 69,62
2,28| 972,594 98,725 10,962 23,409 1,690 0,369 4,718 4,048 | 66,89 | 70,00
250 x 85 x25( 2,66 1120,432 112,743 13,394 27,127 2,003 0,421 5,394 6,469 | 67,09 | 70,51
3,04| 1264,287 126,102 15,951 30,792 2,263 0,471 6,039 8,635 | 67,29 | 71,03
4,76 | 1866,517 178,678 28,562 46,726 3,341 0,665 8,563 14,991| 68,22 | 73,51
2,00| 1323,384 92,825 9,975 22,909 1,867 0,334 4,200 2,254 | 56,73 | 71,41
2,28 | 1495,88 104,183 11,822 26,000 2,165 0,375 4,718 3,352 | 56,84 | 71,81
300 x 85 x 25| 2,66 | 1725,044 118,983 14,477 30,150 2,563 0,428 5,394 5,351 | 57,00 | 72,36
3,04| 1948,56 133,088 17,288 34,247 2,895 0,479 6,039 8,030 | 57,16 | 72,92
4,76 2890,711 188,622 31,446 52,135 4,290 0,677 8,563 18,237| 57,90 | 75,57

[ Ly=Lz=Lb=1Lx |

[Ly=Lz=Lb=1x2]

[Ly=Lz=Lb=1x3]

(13)
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Perfil U enrijecido
Dimensdes (mm) véo livre L (mm)
Ix (cm4) ly (cm4) Lx = 7000
bwx bfxD| t Nc,Rd (tf) Nt,Rd (tf) Mx,Rd (tf.m) My,Rd (tf.m) Vx,Rd (tf) Vy,Rd (tf) Ax Ay
152 6,205 1,434
2,00 7,636 1,724
50x25x10] 2,28 8,363 1,862
2,66 9,228 2,015
3,04 9,959 2,132
152 23,454 6,189
2,00 29,601 7.7
75x40x15(2,28 32,922 8,492
2,66 37,127 9,466
3,04 40,992 10,329
2,00 68,884 16,466 1,520 9,909 0,244 0,085 2,291 2,509 176,11]|123,87
100 x50 x 171 2,28 77,048 17,167 1,743 11,180 0,276 0,097 2,542 2,826 176,88|124,89
2,66 87,574 19,306 2,048 12,860 0,320 0,113 2,855 3,241 177,93|126,30
3,04 97,474 21,259 2,351 14,487 0,363 0,128 3,137 3,641 179,01(127,75
2,00 120,504 16,814 2,530 11,136 0,324 0,098 2,291 3,245 141,15(125,95
127 x50 x 171 2,28| 135,055 18,67 2,908 12,579 0,367 0,110 2,542 3,665 141,71]|127,03
2,66 153,928 21,009 3,430 14,492 0,424 0,126 2,855 4,221 142,47]128,53
3,04| 171,806 23,148 3,958 16,352 0,481 0,141 3,137 4,761 143,25|130,07
2,00 182,319 19,136 Si5He) 12,455 0,420 0,115 2,291 3,737 121,36|124,85
2,28| 204,663 21,282 4,229 14,082 0,474 0,129 2,542 4,380 121,80{125,88
150 x50 x 20[ 2,66 | 233,778 24,002 4,986 16,245 0,547 0,147 2,855 5,055 122,40|127,32
3,04| 261,519 26,507 5,761 18,356 0,619 0,164 3,137 5,714 123,02|128,78
4,76 | 370,445 35,356 9,263 27,253 0,926 0,229 4,019 8,500 125,94|135,87
2,00 473,092 60,815 6,869 17,455 1,008 0,266 3,655 3,428 89,19 | 82,91
2,28 533,49 68,148 8,141 19,782 1,137 0,298 4,097 4,857 89,41 | 83,38
200 x75x 25/ 2,66 613,222 77,659 9,945 22,895 1,307 0,340 4,669 6,611 89,72 | 84,03
3,04| 690,403 86,673 11,819 25,956 1,473 0,380 5,210 7,787 90,03 | 84,69
4,76 | 1008,575 121,579 19,431 39,153 2,164 0,531 7,265 11,746 91,49 | 87,82
2,00 861,091 87,966 8,796 20,636 1,433 1,329 4,200 2,720 71,88 | 74,96
2,28| 972,594 98,725 10,419 23,409 1,670 0,369 4,718 4,048 72,04 | 75,36
250 x 85 x25{ 2,66 | 1120,432 112,743 12,741 27,127 1,966 0,421 5,394 6,469 7225|7591
3,04 1264,287 126,102 15,184 30,792 2,218 0,471 6,039 8,635 72,46 | 76,47
4,76 | 1866,517 178,678 27,239 46,726 3,278 0,665 8,563 14,991 73,47 | 79,14
2,00 1323,384 92,825 9,577 22,909 1,835 0,334 4,200 2,254 61,09 | 76,88
2,28 1495,88 104,183 11,357 26,000 2,137 0,375 4,718 3,352 61,22 | 77,31
300 x85x25|2,66| 1725,044 118,983 13,918 30,150 2,512 0,428 5,394 5,351 61,39 | 77,90
3,04 1948,56 133,088 16,632 34,247 2,836 0,479 6,039 8,030 61,56 | 78,50
4,76 | 2890,711 188,622 30,235 52,135 4,203 0,677 8,563 18,237 62,36 | 81,36

[ Ly=Lz=Lb=1Lx |

[Ly=Lz=Lb=1x2]

[Ly=Lz=1b=1x3]

(14)



126

Perfil U enrijecido
Dimensdes (mm) véo livre L (mm)
Ix (cm4) ly (cm4) Lx = 7500
bwx bfxD| t Nc,Rd (tf) Nt,Rd (tf) Mx,Rd (tf.m) My,Rd (tf.m) Vx,Rd (tf) Vy,Rd (tf) Ax Ay
152 6,205 1,434
2,00 7,636 1,724
50x25x10] 2,28 8,363 1,862
2,66 9,228 2,015
3,04 9,959 2,132
152 23,454 6,189
2,00 29,601 7.7
75x40x15(2,28 32,922 8,492
2,66 37,127 9,466
3,04 40,992 10,329
2,00 68,884 16,466 1,338 9,909 0,231 0,081 2,291 2,509 188,69|132,74
100 x50 x 171 2,28 77,048 17,167 1,537 11,180 0,262 0,093 2,542 2,826 189,51|133,83
2,66 87,574 19,306 1,807 12,860 0,306 0,109 2,855 3,241 190,64|135,34
3,04 97,474 21,259 2,075 14,487 0,348 0,125 3,137 3,641 191,79]136,89
2,00 120,504 16,814 2,227 11,136 0,304 0,094 2,291 3,245 151,24(134,96
127 x50 x 171 2,28| 135,055 18,67 2,564 12,579 0,345 0,106 2,542 3,665 151,83|136,12
2,66 153,928 21,009 3,029 14,492 0,401 0,123 2,855 4,221 152,65|137,73
3,04| 171,806 23,148 3,498 16,352 0,457 0,138 3,137 4,761 153,481139,38
2,00 182,319 19,136 3,199 12,455 0,393 0,112 2,291 3,737 130,03|133,78
2,28| 204,663 21,282 3,724 14,082 0,446 0,126 2,542 4,380 130,50(134,89
150 x50 x 20[ 2,66 | 233,778 24,002 4,400 16,245 0,516 0,144 2,855 5,055 131,14|136,43
3,04| 261,519 26,507 5,092 18,356 0,586 0,161 3,137 5,714 131,80|138,00
4,76 | 370,445 35,356 8,161 27,253 0,892 0,227 4,019 8,500 134,94|145,59
2,00 473,092 60,815 6,346 17,455 0,981 0,261 3,655 3,428 95,56 | 88,84
2,28 533,49 68,148 7,527 19,782 1,107 0,293 4,097 4,857 95,80 | 89,35
200 x 75 x 25| 2,66 | 613,222 77,659 9,204 22,895 1,273 0,335 4,669 16,611 96,13 | 90,04
3,04| 690,403 86,673 10,946 25,956 1,435 0,374 5,210 7,787 96,46 | 90,75
4,76 | 1008,575 121,579 17,888 39,153 2,114 0,531 7,265 11,746 98,02 | 94,11
2,00 861,091 87,966 8,324 20,636 1,408 0,329 4,200 2,720 77,02 | 80,32
2,28| 972,594 98,725 9,868 23,409 1,643 0,369 4,718 4,048 77,18 | 80,75
250 x 85 x25{ 2,66 | 1120,432 112,743 12,079 27,127 1,924 0,421 5,394 6,469 77,41 ]81,34
3,04 1264,287 126,102 14,405 30,792 2,170 0,471 6,039 8,635 77,64 | 81,95
4,76 | 1866,517 178,678 25,897 46,726 3,210 0,665 8,563 14,991 78,71 | 84,80
2,00 1323,384 92,825 9,167 22,909 1,801 0,334 4,200 2,254 65,46 | 82,38
2,28 1495,88 104,183 10,879 26,000 2,098 0,375 4,718 3,352 65,59 | 82,84
300 x85x25|2,66| 1725,044 118,983 13,343 30,150 2,455 0,428 5,394 5,351 65,77 | 83,48
3,04 1948,56 133,088 15,958 34,247 2,772 0,479 6,039 8,030 65,95 | 84,12
4,76 | 2890,711 188,622 28,977 52,135 4,111 0,677 8,563 18,237 66,81 | 87,18

[ Ly=Lz=Lb=1Lx |

[Ly=Lz=Lb=1x2]

[Ly=Lz=1b=1x3]

(15)



127

Perfil U enrijecido
Dimensdes (mm) véo livre L (mm)
Ix (cm4) ly (cm4) Lx = 8000
bwx bfxD| t Nc,Rd (tf) Nt,Rd (tf) Mx,Rd (tf.m) My,Rd (tf.m) Vx,Rd (tf) Vy,Rd (tf) Ax Ay
1,52 6,205 1,434
2,00 7,636 1,724
50x25x10] 2,28 8,363 1,862
2,66 9,228 2,015
3,04 9,959 2,132
1,52 23,454 6,189
2,00 29,601 7,7
75x40x15|2,28 32,922 8,492
2,66 37,127 9,466
3,04 40,992 10,329
2,00 68,884 16,466
2,28 77,048 17,167
100x50 X175 66| 87,574 19,306
3,04 97,474 21,259
2,00 120,504 16,814 1,978 11,136 0,282 0,091 2,291 3,245 161,32|143,98
127 x50 x 171 2,28 135,055 18,67 2,280 12,579 0,322 0,103 2,542 3,665 161,05]|145,21
2,66 153,928 21,009 2,698 14,492 0,377 0,119 2,855 4,221 162,83]146,93
3,04| 171,806 23,148 3,118 16,352 0,433 0,135 3,137 4,761 163,71)148,69
2,00 182,319 19,136 2,872 12,455 0,366 0,109 2,291 3,737 138,70|142,72
2,28| 204,663 21,282 3,309 14,082 0,416 0,122 2,542 4,380 139,20|143,90
150 x 50 x 20| 2,66 233,778 24,002 3,918 16,245 0,484 0,141 2,855 5,055 139,89|145,54
3,04 261,519 26,507 4,539 18,356 0,552 0,158 3,137 5,714 140,59|147,22
4,76 370,445 35,356 7,171 27,253 0,857 0,225 4,019 8,500 143,93|155,32
2,00 473,092 60,815 5,833 17,455 0,952 0,257 3,655 3,428 101,93| 94,78
2,28 533,49 68,148 6,926 19,782 1,075 0,288 4,097 4,857 102,19| 95,31
200 x 75 x 25| 2,66 | 613,222 77,659 8,478 22,895 1,237 0,329 4,669 6,611 102,54| 96,06
3,04 690,403 86,673 10,090 25,956 1,395 0,369 5,210 7,787 102,89| 96,81
4,76 1008,575 121,579 16,400 39,153 2,062 0,526 7,265 11,746 104,561100,39
2,00 861,091 87,966 7,851 20,636 1,380 0,329 4,200 2,720 82,15 | 85,69
2,28| 972,594 98,725 9,315 23,409 1611 0,369 4,718 4,048 82,33 | 86,15
250 x 85 x25{ 2,66 | 1120,432 112,743 11,413 27,127 1,878 0,421 5,394 6,469 82,57 | 86,78
3,04| 1264,287 126,102 13,624 30,792 2,120 0471 6,039 8,635 82,82 | 87,42
4,76 | 1866,517 178,678 24,552 46,726 3,140 0,665 8,563 14,991 83,96 | 90,47
2,00| 1323,384 92,825 8,751 22,909 1,764 0,334 4,200 2,254 69,82 | 87,89
2,28 1495,88 104,183 10,393 26,000 2,056 0,375 4,718 3,352 69,96 | 88,38
300 x85x25|2,66| 1725,044 118,983 12,760 30,150 2,395 0,428 5,394 5,351 70,16 | 89,05
3,04 1948,56 133,088 15,274 34,247 2,704 0,479 6,039 8,030 70,35 | 89,74
4,76 2890,711 188,622 27,687 52,135 4,013 0,677 8,563 18,237 71,27 | 93,01

[ Ly=Lz=Lb=1Lx |

[Ly=Lz=Lb=1x2]

[Ly=Lz=1b=1x3]

(16)
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Perfil U enrijecido
Dimensdes (mm) véo livre L (mm)
Ix (cm4) ly (cm4) Lx = 8500
bwx bfxD| t Nc,Rd (tf) Nt,Rd (tf) Mx,Rd (tf.m) My,Rd (tf.m) Vx,Rd (tf) Vy,Rd (tf) Ax Ay
1,52 6,205 1,434
2,00 7,636 1,724
50x25x10] 2,28 8,363 1,862
2,66 9,228 2,015
3,04 9,959 2,132
1,52 23,454 6,189
2,00 29,601 7,7
75x40x15|2,28 32,922 8,492
2,66 37,127 9,466
3,04 40,992 10,329
2,00 68,884 16,466
2,28 77,048 17,167
100x50 X175 66| 87,574 19,306
3,04 97,474 21,259
2,00 120,504 16,814 1,771 11,136 0,260 0,088 2,291 3,245 171,40|152,94
127 x50 x 171 2,28 135,055 18,67 2,044 12,579 0,299 0,100 2,542 3,665 172,08|154,25
2,66 153,928 21,009 2,421 14,492 0,353 0,116 2,855 4,221 173,00|156,08
3,04| 171,806 23,148 2,798 16,352 0,408 0,132 3,137 4,761 173,95|157,95
2,00 182,319 19,136 2,569 12,455 0,337 0,105 2,291 3,737 147,36|151,61
2,28| 204,663 21,282 2,964 14,082 0,385 0,119 2,542 4,380 147,90|152,86
150 x 50 x 20| 2,66 233,778 24,002 3,515 16,245 0,451 0,137 2,855 5,055 148,63|154,60
3,04 261,519 26,507 4,077 18,356 0,518 0,518 3,137 5,714 149,38|156,38
4,76 370,445 35,356 6,355 27,253 0,823 0,223 4,019 8,500 152,93|164,99
2,00 473,092 60,815 5,334 17,455 0,922 0,252 3,655 3,428 108,30/100,67
2,28 533,49 68,148 6,342 19,782 1,041 0,283 4,097 4,857 108,57|101,25
200 x 75 x 25| 2,66 | 613,222 77,659 7,774 22,895 1,199 0,323 4,669 6,611 108,95|102,04
3,04 690,403 86,673 9,259 25,956 1,353 0,362 5,210 7,787 109,32|102,84
4,76 1008,575 121,579 14,977 39,153 2,009 0,520 7,265 11,746 111,09|106,64
2,00 861,091 87,966 7,381 20,636 1,351 0,326 4,200 2,720 87,28 | 91,02
2,28| 972,594 98,725 8,766 23,409 1577 0,366 4,718 4,048 87,47 | 91,51
250 x 85 x25{ 2,66 | 1120,432 112,743 10,752 27,127 1,830 0,419 5,394 6,469 87,73 | 92,18
3,04| 1264,287 126,102 12,847 30,792 2,066 0,469 6,039 8,635 87,99 | 92,86
4,76 | 1866,517 178,678 23,122 46,726 3,066 0,665 8,563 14,991 89,21 | 96,10
2,00| 1323,384 92,825 8,332 22,909 1,725 0,334 4,200 2,254 74,18 | 93,36
2,28 1495,88 104,183 9,905 26,000 2,011 0,375 4,718 3,352 74,33 | 93,88
300 x85x25|2,66| 1725,044 118,983 12,174 30,150 2,331 0,428 5,394 5,351 74,54 | 94,60
3,04 1948,56 133,088 14,587 34,247 2,632 0,479 6,039 8,030 74,75 | 95,33
4,76 2890,711 188,622 26,382 52,135 3,912 0,677 8,563 18,237 75,72 | 98,80

[ Ly=Lz=Lb=1Lx |

[Ly=Lz=Lb=1x2]

[Ly=Lz=1b=1x3]

(17)



129

Perfil U enrijecido
Dimensdes (mm) véo livre L (mm)
Ix (cm4) ly (cm4) Lx = 9000
bwx bfxD | t Nc,Rd (tf) Nt,Rd (tf) Mx,Rd (tf.m) My,Rd (tf.m) Vx,Rd (tf) Vy,Rd (tf) Ax Ay
1,52 6,205 1,434
2,00 7,636 1,724
50x25x10(2,28 8,363 1,862
2,66 9,228 2,015
3,04 9,959 2,132
1,52 23,454 6,189
2,00 29,601 7,7
75x40x15|2,28 32,922 8,492
2,66 37,127 9,466
3,04 40,992 10,329
2,00 68,884 16,466
2,28 77,048 17,167
100x50X 171566 | 87,574 19,306
3,04 97,474 21,259
2,00 120,504 16,814 1,596 11,136 0,238 0,084 2,291 3,245 181,481161,95
127 x50 x 171 2,28| 135,055 18,67 1,844 12,579 0,275 0,096 2,542 3,665 182,20|163,35
2,66| 153,928 21,009 2,186 14,492 0,328 0,113 2,855 4,221 183,18|165,28
3,04 171,806 23,148 2,527 16,352 0,383 0,129 3,137 4,761 184,18|167,26
2,00 182,319 19,136 2,314 12,455 0,308 0,102 2,291 3,737 156,03]160,54
2,28 204,663 21,282 2,674 14,082 0,353 0,116 2,542 4,380 156,60|161,87
150 x 50 x 20| 2,66 233,778 24,002 3,175 16,245 0,417 0,134 2,855 5,055 157,37(163,72
3,04| 261,519 26,507 3,685 18,356 0,483 0,152 3,137 5,714 158,16|165,60
4,76 | 370,445 35,356 5,667 27,253 0,788 0,221 4,019 8,500 161,93|174,71
2,00| 473,092 60,815 4,858 17,455 0,890 0,247 3,655 3,428 114,67|106,61
2,28 533,49 68,148 5,778 19,782 1,006 0,277 4,097 4,857 114,96|107,22
200 x 75 x 25 2,66 613,222 77,659 7,086 22,895 1,159 0,317 4,669 6,611 115,35|108,05
3,04| 690,403 86,673 8,441 25,956 1,309 0,356 5,210 7,787 115,75|108,90
4,76 | 1008575 121,579 13,598 39,153 1,954 0,513 7,265 11,746 117,62|112,93
2,00| 861,091 87,966 6,914 20,636 1,320 0,322 4,200 2,720 92,42 | 96,38
2,28 972,594 98,725 8,220 23,409 1,542 0,361 4,718 4,048 92,62 | 96,90
250 x85x25( 2,66 1120,432 112,743 10,095 27,127 1,780 0,413 5,394 6,469 92,89 | 97,61
3,04| 1264,287 126,102 12,075 30,792 2,010 0,463 6,039 8,635 93,17 | 98,34
4,76 | 1866517 178,678 21,603 46,726 2,989 0,664 8,563 14,991 94,46 191,76
2,00| 1323,384 92,825 7,912 22,909 1,683 0,334 4,200 2,254 78,55 | 98,86
2,28| 149588 104,183 9,414 26,000 1,964 0,375 4,718 3,352 78,71 | 99,41
300 x 85 x 252,66 1725,044 118,983 11,585 30,150 2,264 0,428 5,394 5,351 78,92 1100,17
3,04 1948,56 133,088 13,896 34,247 2,557 0,479 6,039 8,030 79,14 1100,95
4,76 | 2890,711 188,622 25,054 52,135 3,805 0,677 8,563 18,237 80,17 (104,62

[ Ly=Lz=Lb=1Lx |

[Ly=Lz=Lb=1Lx2]

[Ly=Lz=Lb=1x3]

(18)



APENDICE D - Esforgos encontrados no software mCalcPerfis 3.0 (Stabile
Engenharia Ltda, 2018) para perfil duplo U (BOX)

130

Perfil duplo U - BOX
Dimensdes vao livre L (mm)
(mm) Ix (cm4) ly (cm4) Lx =1000
bw x bf t Nc,Rd (tf) Nt,Rd (tf) Mx,Rd (tf.m) My,Rd (tf.m) Vx,Rd (tf) Vy,Rd (tf) Ax | Ay
1,52 11,014 11,014 5,185 6,489 0,100 0,100 1,821 1,821 50,91|50,91
2,00 13,849 13,849 6,659 8,364 0,126 0,126 2,291 2,291 51,55|51,55
50x50 [2,28 15,371 15,371 7,484 9,418 0,140 0,140 2,542 2,542 51,92|51,92
2,66 17,286 17,286 8,560 10,804 0,157 0,157 2,855 2,855 52,44|52,44
3,04 19,035 19,035 9,589 12,138 0,173 0,173 3,137 3,137 52,97|52,97
1,52 41,025 45,236 7,805 10,289 0,224 0,238 3,064 2,857 33,22|31,64
2,00 52,441 57,838 11,543 13,364 0,318 0,329 3,927 3,655 33,49|31,88
75 %80 2,28 58,776 64,834 13,052 15,118 0,356 0,368 4,407 4,097 33,64|32,03
2,66 66,999 73,92 15,057 17,454 0,406 0,420 5,032 4,669 33,86|32,23
3,04 74,803 82,544 17,013 19,738 0,453 0,469 5,625 5,210 34,07|32,44
4,76 | 105,158 116,116 25,262 29,417 0,637 0,660 7,914 7,265 35,08(33,39
2,00 102,492 73,052 12,776 15,636 0,466 0,380 3,927 5,018 25,91(30,69
2,28 115,175 82,054 15,125 17,709 0,524 0,451 4,407 5,651 26,01/30,82
100x80 [2,66]| 131,762 93,816 17,839 20,477 0,599 0,533 5,032 6,483 26,15|30,99
3,04| 147,641 105,062 20,193 23,192 0,671 0,597 5,625 7,283 26,29|31,17
4,76 211,044 149,844 30,239 34,826 0,959 0,851 7,914 10,510 26,95|31,98
2,00] 121,702 121,702 13,657 17,455 0,510 0,510 5,018 5,018 25,12|25,12
2,28| 136,951 136,951 16,824 19,782 0,603 0,603 5,651 5,651 2521|2521
100x100({2,66| 156,972 156,972 20,285 22,895 0,714 0,714 6,483 6,483 25,33|25,33
3,04 176,23 176,23 22,990 25,956 0,801 0,801 7,283 7,283 25,46|25,46
4,76 | 254,257 254,257 34,624 39,153 1,156 1,156 10,510 10,510 26,03]26,03
2,00| 212,042 147,637 14,198 19,909 0,704 0,550 5,018 6,491 20,33|24,36
2,28| 239,012 166,348 17,640 22,580 0,831 0,659 5,651 7,330 20,39|24,44
127 x100[2,66| 274,585 191,005 22,045 26,160 0,983 0,810 6,483 8,441 20,47|24,55
3,04 308,989 214,826 26,151 29,687 1,106 0,962 7,283 9,521 20,56 24,66
4,76 450,572 312,593 39,884 44,995 1,613 1,421 10,510 14,015 20,96|25,17
2,00 314,029 169,729 14,498 22,000 0,888 0,575 5,018 7,474 17,56 (23,88
2,28| 354,343 191,391 18,089 24,964 1,046 0,692 5,651 8,760 17,61]23,96
150x100|2,66| 407,663 219,996 22,775 28,941 1,235 0,859 6,483 10,110 17,67]24,06
3,04| 459,401 247,703 27,261 32,865 1,392 1,031 7,283 11,428 17,74]24,16
4,76 674,358 362,287 44,357 49,971 2,044 1,647 10,510 17,001 18,06 /24,64
2,00| 627,356 217,756 14,903 26,545 1,342 0,613 5,018 6,856 13,64|23,16
2,28| 709,036 245,831 18,695 30,146 1,575 0,743 5,651 9,714 13,68(23,23
200x100(|2,66| 817,528 283,021 23,754 34,986 1,858 0,933 6,483 13,222 13,72|23,32
3,04| 923,329 319,176 28,739 39,774 2,098 1,133 7,283 15,574 13,77|23,42
4,76| 1369,301 470,318 53,442 60,790 3,112 2,098 10,510 23,492 13,98]23,85

[ Ly=Lz=Lb=1Lx |

[Ly=Lz=1b=1x2]

[Ly=Lz=Lb=1x3]

(1)
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Perfil duplo U - BOX

Dimensdes véo livre L (mm)
(mm) IX (cm4) ly (cm4) Lx = 1500
bw x bf t Nc,Rd (tf) Nt,Rd (tf) Mx,Rd (tf.m) My,Rd (tf.m) Vx,Rd (tf) Vy,Rd (tf) Ax | Ay
1,52 11,014 11,014 4,366 6,489 0,100 0,100 1,821 1,821 76,37|76,37
2,00 13,849 13,849 5,584 8,364 0,126 0,126 2,291 2,291 77,32|77,32
50 x50 |2,28 15,371 15,371 6,259 9,418 0,140 0,140 2,542 2,542 77,89(77,89
2,66 17,286 17,286 7,134 10,804 0,157 0,157 2,855 2,855 78,66|78,66
3,04 19,035 19,035 7,962 12,138 0,173 0,173 3,137 3,137 79,45(79,45
1,52 41,025 45,236 7,419 10,289 0,224 0,238 3,064 2,857 49,83|47,45
2,00 52,441 57,838 10,717 13,364 0,318 0,329 3,927 3,655 50,23|47,83
75 %80 2,28 58,776 64,834 12,109 15,118 0,356 0,368 4,407 4,097 50,46 48,05
2,66 66,999 73,92 13,955 17,454 0,406 0,420 5,032 4,669 50,78|48,35
3,04 74,803 82,544 15,753 19,738 0,453 0,469 5,625 5,210 51,11|48,65
4,76 105,158 116,116 23,284 29,417 0,637 0,660 7,914 7,265 52,63(50,08
2,00 102,492 73,052 12,124 15,636 0,466 0,380 3,927 5,018 38,86 (46,03
2,28 115,175 82,054 14,333 17,709 0,524 0,451 4,407 5,651 39,02(46,22
100 x 80 | 2,66 131,762 93,816 16,739 20,477 0,599 0,533 5,032 6,483 39,22|46,49
3,04 147,641 105,062 18,934 23,192 0,671 0,597 5,625 7,283 39,44 146,75
4,76 211,044 149,844 28,258 34,826 0,959 0,851 7,914 10,510 40,42|47,97
2,00 121,702 121,702 13,266 17,455 0,510 0,510 5,018 5,018 37,68|37,68
2,28 136,951 136,951 16,312 19,782 0,603 0,603 5,651 5,651 37,82|37,82
100 x 100| 2,66 156,972 156,972 19,441 22,895 0,714 0,714 6,483 6,483 38,00(38,00
3,04 176,23 176,23 22,023 25,956 0,801 0,801 7,283 7,283 38,19(38,19
4,76 254,257 254,257 33,104 39,153 1,156 1,156 10,510 10,510 39,04[39,04
2,00 212,042 147,637 13,830 19,909 0,704 0,550 5,018 6,491 30,49(36,54
2,28 239,012 166,348 17,158 22,580 0,831 0,659 5,651 7,330 30,58|36,66
127 x 100| 2,66 274,585 191,005 21,317 26,160 0,983 0,810 6,483 8,441 30,71(36,82
3,04 308,989 214,826 25,261 29,687 1,106 0,962 7,283 9,521 30,84 (36,99
4,76 | 450,572 312,593 38,244 44,995 1,613 1,421 10,510 14,015 31,44(37,75
2,00 314,029 169,729 14,144 22,000 0,888 0,575 5,018 7,474 26,34|35,82
2,28 | 354,343 191,391 17,626 24,964 1,046 0,692 5,651 8,760 26,41(35,93
150 x 100{ 2,66 | 407,663 219,996 22,075 28,941 1,235 0,859 6,483 10,110 26,51(36,09
3,04 459,401 247,703 26,404 32,865 1,392 1,031 7,283 11,428 26,61/36,24
4,76 674,358 362,287 42,608 49,971 2,044 1,647 10,510 17,001 27,09/36,95
2,00 627,356 217,756 14,570 26,545 1,342 0,613 5,018 6,856 20,47(34,74
2,28 709,036 245,831 18,259 30,146 1,575 0,743 5,651 9,714 20,52|34,84
200 x 100 2,66 817,528 283,021 23,094 34,986 1,858 0,933 6,483 13,222 20,58(34,98
3,04 923,329 319,176 27,933 39,774 2,098 1,133 7,283 15,574 20,65(35,12
4,76 1369,301 470,318 51,797 60,790 3,112 2,098 10,510 23,492 20,96 (35,77

[ Ly=Lz=Lb=1Lx ]

[Ly=Lz=Lb=1Lx2]

[Ly=Lz=1b=1x3]

)
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Perfil duplo U - BOX
Dimensdes vao livre L (mm)
(mm) Ix (cm4) ly (cm4) Lx = 2000
bw x bf t Nc,Rd (tf) Nt,Rd (tf) Mx,Rd (tf.m) My,Rd (tf.m) Vx,Rd (tf) Vy,Rd (tf) Ax Ay
1,52 11,014 11,014 3,433 6,489 0,100 0,100 1,821 1,821 101,83]101,83
2,00 13,849 13,849 4,364 8,364 0,126 0,126 2,291 2,291 103,10)103,10
50x50 [2,28 15,371 15,371 4,874 9,418 0,140 0,140 2,542 2,542 103,85)|103,85
2,66 17,286 17,286 5,528 10,804 0,157 0,157 2,855 2,855 104,88)|104,88
3,04 19,035 19,035 6,137 12,138 0,173 0,173 3,137 3,137 105,94|105,94
152 41,025 45,236 6,902 10,289 0,224 0,238 3,064 2,857 66,44 | 63,27
2,00 52,441 57,838 9,658 13,364 0,318 0,329 3,927 3,655 66,97 | 63,77
75 x 80 2,28 58,776 64,834 10,902 15,118 0,356 0,368 4,407 4,097 67,28 | 64,06
2,66 66,999 73,92 12,548 17,454 0,406 0,420 5,032 4,669 67,71 | 64,47
3,04 74,803 82,544 14,145 19,738 0,453 0,469 5,625 5,210 68,15 | 64,87
4,76 105,158 116,116 20,771 29,417 0,637 0,660 7,914 7,265 70,17 | 66,77
2,00 102,492 73,052 11,263 15,636 0,466 0,380 3,927 5,018 51,82 | 61,38
2,28 115,175 82,054 13,273 17,709 0,524 0,451 4,407 5,651 52,02 | 61,63
100 x 80 | 2,66 131,762 93,816 15,312 20,477 0,599 0,533 5,032 6,483 52,30 | 61,98
3,04 147,641 105,062 17,303 23,192 0,671 0,597 5,625 7,283 52,58 | 62,33
4,76 211,044 149,844 25,701 34,826 0,959 0,851 7,914 10,510 53,89 | 63,96
2,00 121,702 121,702 12,733 17,455 0,510 0,510 5,018 5,018 50,24 | 50,24
2,28 136,951 136,951 15,615 19,782 0,603 0,603 5,651 5,651 50,42 | 50,42
100 x 100| 2,66 156,972 156,972 18,317 22,895 0,714 0,714 6,483 6,483 50,67 | 50,67
3,04 176,23 176,23 20,738 25,956 0,801 0,801 7,283 7,283 50,91 | 50,91
4,76 254,257 254,257 31,087 39,153 1,156 1,156 10,510 10,510 52,06 | 52,06
2,00 212,042 147,637 13,327 19,909 0,704 0,550 5,018 6,491 40,65 | 48,72
2,28 239,012 166,348 16,501 22,580 0,831 0,659 5,651 7,330 40,78 | 48,88
127 x100| 2,66 274,585 191,005 20,335 26,160 0,983 0,810 6,483 8,441 40,95 | 49,10
3,04 308,989 214,826 23,921 29,687 1,106 0,962 7,283 9,521 41,12 | 49,32
4,76 450,572 312,593 36,062 44,995 1,613 1,421 10,510 14,015 41,92 | 50,33
2,00 314,029 169,729 13,660 22,000 0,888 0,575 5,018 7,474 35,11 | 47,76
2,28 354,343 191,391 16,993 24,964 1,046 0,692 5,651 8,760 35,21 | 47,91
150 x 100 2,66 407,663 219,996 21,128 28,941 1,235 0,859 6,483 10,110 35,35 | 48,12
3,04 459,401 247,703 25,248 32,865 1,392 1,031 7,283 11,428 35,48 | 48,32
4,76 674,358 362,287 40,276 49,971 2,044 1,647 10,510 17,001 36,11 | 49,27
2,00 627,356 217,756 14,113 26,545 1,342 0,613 5,018 6,856 27,29 | 46,32
2,28 709,036 245,831 17,662 30,146 1575 0,743 5,651 9,714 27,35 | 46,46
200 x100| 2,66 817,528 283,021 22,200 34,986 1,858 0,933 6,483 13,222 27,44 | 46,64
3,04 923,329 319,176 26,842 39,774 2,098 1,133 7,283 15,574 27,53 | 46,83
4,76 1369,301 470,318 49,393 60,790 3,112 2,098 10,510 23,492 27,95 | 47,70

[ Ly=Lz=Lb=Lx |

[Ly=Lz=Lb=Lx2]

[Ly=Lz=1b=1x3]

®3)
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Perfil duplo U - BOX

Dimensoes vao livre L (mm)
(mm) Ix (cm4) ly (cm4) Lx = 2500
bw x bf t Nc,Rd (tf) Nt,Rd (tf) Mx,Rd (tf.m) My,Rd (tf.m) Vx,Rd (tf) Vy,Rd (tf) AXx Ay
1,52 11,014 11,014 2,520 6,489 0,100 0,100 1,821 1,821 127,28|127,28
2,00 13,849 13,849 3,179 8,364 0,126 0,126 2,291 2,291 128,87)|128,87
50 x50 [2,28 15,371 15,371 3,534 9,418 0,140 0,140 2,542 2,542 129,81)|129,81
2,66 17,286 17,286 3,982 10,804 0,157 0,157 2,855 2,855 131,11|131,11
3,04 19,035 19,035 4,392 12,138 0,173 0,173 3,137 3,137 132,42|132,42
152 41,025 45,236 6,279 10,289 0,224 0,238 3,064 2,857 83,05 | 79,09
2,00 52,441 57,838 8,449 13,364 0,318 0,329 3,927 3,655 83,71 | 79,71
75 %80 2,28 58,776 64,834 9,525 15,118 0,356 0,368 4,407 4,097 84,11 | 80,08
2,66 66,999 73,92 10,944 17,454 0,406 0,420 5,032 4,669 84,64 | 80,58
3,04 74,803 82,544 12,316 19,738 0,453 0,469 5,625 5,210 85,18 | 81,09
4,76 105,158 116,116 17,935 29,417 0,637 0,660 7,914 7,265 87,71 | 83,47
2,00 102,492 73,052 10,241 15,636 0,466 0,380 3,927 5,018 64,77 | 76,72
2,28 115,175 82,054 11,852 17,709 0,524 0,451 4,407 5,651 65,03 | 77,04
100x80 [2,66| 131,762 93,816 13,655 20,477 0,599 0,533 5,032 6,483 65,37 | 77,48
3,04 147,641 105,062 15,410 23,192 0,671 0,597 5,625 7,283 65,73 | 77,91
4,76 211,044 149,844 22,749 34,826 0,959 0,851 7,914 10,510 67,36 [ 79,95
2,00 121,702 121,702 12,072 17,455 0,510 0,510 5,018 5,018 62,80 | 62,80
2,28 136,951 136,951 14,690 19,782 0,603 0,603 5,651 5,651 63,03 | 63,03
100 x 100 2,66 156,972 156,972 16,967 22,895 0,714 0,714 6,483 6,483 63,33 | 63,33
3,04 176,23 176,23 19,196 25,956 0,801 0,801 7,283 7,283 63,64 | 63,64
4,76 | 254,257 254,257 28,674 39,153 1,156 1,156 10,510 10,510 65,07 | 65,07
2,00 212,042 147,637 12,702 19,909 0,704 0,550 5,018 6,491 50,81 | 60,90
2,28 239,012 166,348 15,676 22,580 0,831 0,659 5,651 7,330 50,97 | 61,10
127 x100|2,66 | 274,585 191,005 19,134 26,160 0,983 0,810 6,483 8,441 51,19 | 61,37
3,04 308,989 214,826 22,248 29,687 1,106 0,962 7,283 9,521 51,40 | 61,65
4,76 450,572 312,593 33,438 44,995 1,613 1,421 10,510 14,015 52,40 | 62,92
2,00 314,029 169,729 13,057 22,000 0,888 0,575 5,018 7,474 43,89 | 59,70
2,28 354,343 191,391 16,205 24,964 1,046 0,692 5,651 8,760 44,02 | 59,89
150 x 100 2,66 407,663 219,996 19,969 28,941 1,235 0,859 6,483 10,110 44,18 | 60,15
3,04 459,401 247,703 23,829 32,865 1,392 1,031 7,283 11,428 44,35 | 60,40
4,76 674,358 362,287 37,463 49,971 2,044 1,647 10,510 17,001 45,14 | 61,59
2,00 627,356 217,756 13,543 26,545 1,342 0,613 5,018 6,856 34,11 | 57,90
2,28 709,036 245,831 16,918 30,146 1,575 0,743 5,651 9,714 34,19 | 58,07
200 x100(2,66| 817,528 283,021 21,103 34,986 1,858 0,933 6,483 13,222 34,31 | 58,30
3,04 923,329 319,176 25,500 39,774 2,098 1,133 7,283 15,574 34,42 | 58,54
4,76 | 1369,301 470,318 46,154 60,790 3,112 2,098 10,510 23,492 34,94 | 59,62

[ Ly=Lz=Lb=1x |

[Ly=Lz=Lb=1x2]

[Ly=Lz=Lb=Lx3]

(4)
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Perfil duplo U - BOX
Dimensoes vao livre L (mm)
(mm) Ix (cm4) ly (cm4) Lx =3000
bw x bf t Nc,Rd (tf) Nt,Rd (tf) Mx,Rd (tf.m) My,Rd (tf.m) Vx,Rd (tf) Vy,Rd (tf) AXx Ay
1,52 11,014 11,014 1,765 6,489 0,100 0,100 1,821 1,821 152,74|152,74
2,00 13,849 13,849 2,220 8,364 0,126 0,126 2,291 2,291 154,64 /154,64
50 x50 [2,28 15,371 15,371 2,464 9,418 0,140 0,140 2,542 2,542 155,77|155,77
2,66 17,286 17,286 2,771 10,804 0,157 0,157 2,855 2,855 157,33)|157,33
3,04 19,035 19,035 3,051 12,138 0,173 0,173 3,137 3,137 158,91|158,91
152 41,025 45,236 5,524 10,289 0,224 0,238 3,064 2,857 99,66 | 94,91
2,00 52,441 57,838 7,175 13,364 0,318 0,329 3,927 3,655 100,46| 95,65
75 x 80 2,28 58,776 64,834 8,076 15,118 0,356 0,368 4,407 4,097 100,93| 96,09
2,66 66,999 73,92 9,260 17,454 0,406 0,420 5,032 4,669 101,57| 96,70
3,04 74,803 82,544 10,398 19,738 0,453 0,469 5,625 5,210 102,22| 97,31
4,76 105,158 116,116 14,989 29,417 0,637 0,660 7,914 7,265 105,25|100,16
2,00 102,492 73,052 9,106 15,636 0,466 0,380 3,927 5,018 77,73 [ 92,07
2,28 115,175 82,054 10,319 17,709 0,524 0,451 4,407 5,651 78,03 | 92,45
100 x 80 | 2,66 131,762 93,816 11,871 20,477 0,599 0,533 5,032 6,483 78,45 | 92,97
3,04 147,641 105,062 13,375 23,192 0,671 0,597 5,625 7,283 78,87 | 93,50
4,76 211,044 149,844 19,599 34,826 0,959 0,851 7,914 10,510 80,84 | 95,94
2,00 121,702 121,702 11,299 17,455 0,510 0,510 5,018 5,018 75,36 | 75,36
2,28 136,951 136,951 13,390 19,782 0,603 0,603 5,651 5,651 75,63 | 75,63
100 x 100 2,66 156,972 156,972 15,452 22,895 0,714 0,714 6,483 6,483 76,00 | 76,00
3,04 176,23 176,23 17,465 25,956 0,801 0,801 7,283 7,283 76,37 | 76,37
4,76 254,257 254,257 25,977 39,153 1,156 1,156 10,510 10,510 78,09 | 78,09
2,00 212,042 147,637 11,970 19,909 0,704 0,550 5,018 6,491 60,98 | 73,08
2,28 239,012 166,348 14,577 22,580 0,831 0,659 5,651 7,330 61,16 | 73,32
127 x100| 2,66 274,585 191,005 17,754 26,160 0,983 0,810 6,483 8,441 61,42 | 73,64
3,04 308,989 214,826 20,361 29,687 1,106 0,962 7,283 9,521 61,68 | 73,98
4,76 450,572 312,593 30,489 44,995 1,613 1,421 10,510 14,015 62,89 | 75,50
2,00| 314,029 169,729 12,349 22,000 0,888 0,575 5,018 7,474 52,67 | 71,64
2,28 354,343 191,391 15,148 1,046 0,692 0,692 5,651 8,760 52,82 | 71,87
150 x 100 2,66 407,663 219,996 18,634 28,941 1,235 0,859 6,483 10,110 53,02 | 72,18
3,04 459,401 247,703 22,195 32,865 1,392 1,031 7,283 11,428 53,23 | 72,49
4,76 674,358 362,287 34,291 49,971 2,044 1,647 10,510 17,001 54,17 | 73,91
2,00 627,356 217,756 12,873 26,545 1,342 0,613 5,018 6,856 40,93 | 69,48
2,28 709,036 245,831 15,934 30,146 1575 0,743 5,651 9,714 41,03 | 69,69
200 x 100 2,66 817,528 283,021 19,834 34,986 1,858 0,933 6,483 13,222 41,17 | 69,97
3,04 923,329 319,176 23,948 39,774 2,098 1,133 7,283 15,574 41,30 | 70,25
4,76 | 1369,301 470,318 42,482 60,790 3,112 2,098 10,510 23,492 41,93 | 71,54

[ Ly=Lz=Lb=1x |

[Ly=Lz=Lb=1x2]

[Ly=Lz=Lb=Lx3]

()
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Perfil duplo U - BOX
Dimensoes vao livre L (mm)
(mm) Ix (cm4) ly (cm4) Lx =3500
bw x bf t Nc,Rd (tf) Nt,Rd (tf) Mx,Rd (tf.m) My,Rd (tf.m) Vx,Rd (tf) Vy,Rd (tf) AXx Ay
152 11,014 11,014 1,297 6,489 0,100 0,100 1,821 1,821 178,20|178,20
2,00 13,849 13,849 1,631 8,364 0,126 0,126 2,291 2,291 180,42)1180,42
50 x50 [2,28 15,371 15,371 1,810 9,418 0,140 0,140 2,542 2,542 181,74|181,74
2,66 17,286 17,286 2,036 10,804 0,157 0,157 2,855 2,855 183,55)|183,55
3,04 19,035 19,035 2,242 12,138 0,173 0,173 3,137 3,137 185,39/185,39
152 41,025 45,236 4,607 10,289 0,224 0,238 3,064 2,857 116,27)110,72
2,00 52,441 57,838 5,915 13,364 0,318 0,329 3,927 3,655 117,20|111,60
75 x 80 2,28 58,776 64,834 6,646 15,118 0,356 0,368 4,407 4,097 117,75|112,11
2,66 66,999 73,92 7,601 17,454 0,406 0,420 5,032 4,669 118,50|112,82
3,04 74,803 82,544 8,513 19,738 0,453 0,469 5,625 5,210 119,26|113,53
4,76 105,158 116,116 12,125 29,417 0,637 0,660 7,914 7,265 122,79|116,85
2,00 102,492 73,052 7,776 15,636 0,466 0,380 3,927 5,018 90,68 (107,41
2,28 115,175 82,054 8,762 17,709 0,524 0,451 4,407 5,651 91,04 (107,86
100 x 80 | 2,66 131,762 93,816 10,061 20,477 0,599 0,533 5,032 6,483 91,52 (108,47
3,04 147,641 105,062 11,314 23,192 0,671 0,597 5,625 7,283 92,02 (109,08
4,76 211,044 149,844 16,433 34,826 0,959 0,851 7,914 10,510 94,31 (111,92
2,00 121,702 121,702 10,433 17,455 0,510 0,510 5,018 5,018 87,92 | 87,92
2,28 136,951 136,951 12,002 19,782 0,603 0,603 5,651 5,651 88,24 | 88,24
100 x 100 2,66 156,972 156,972 13,835 22,895 0,714 0,714 6,483 6,483 88,67 | 88,67
3,04 176,23 176,23 15,620 25,956 0,801 0,801 7,283 7,283 89,10 | 89,10
4,76 254,257 254,257 23,115 39,153 1,156 1,156 10,510 10,510 91,10 [ 91,10
2,00 212,042 147,637 11,146 19,909 0,704 0,550 5,018 6,491 71,14 | 85,26
2,28 239,012 166,348 13,372 22,580 0,831 0,659 5,651 7,330 71,36 | 85,54
127 x100| 2,66 274,585 191,005 16,214 26,160 0,983 0,810 6,483 8,441 71,66 | 85,92
3,04 308,989 214,826 18,336 29,687 1,106 0,962 7,283 9,521 71,96 | 86,30
4,76 450,572 312,593 27,338 44,995 1,613 1,421 10,510 14,015 73,37 | 88,08
2,00| 314,029 169,729 11,552 22,000 0,888 0,575 5,018 7,474 61,45 | 83,58
2,28 354,343 191,391 13,978 24,964 1,046 0,692 5,651 8,760 61,62 | 83,85
150 x 100 2,66 407,663 219,996 17,164 28,941 1,235 0,859 6,483 10,110 61,86 | 84,21
3,04 459,401 247,703 20,395 32,865 1,392 1,031 7,283 11,428 62,10 | 84,57
4,76 674,358 362,287 30,887 49,971 2,044 1,647 10,510 17,001 63,20 | 86,22
2,00 627,356 217,756 12,116 26,545 1,342 0,613 5,018 6,856 47,76 | 81,06
2,28 709,036 245,831 14,818 30,146 1575 0,743 5,651 9,714 47,87 | 81,30
200 x 100 2,66 817,528 283,021 18,433 34,986 1,858 0,933 6,483 13,222 48,03 | 81,63
3,04 923,329 319,176 22,231 39,774 2,098 1,133 7,283 15,574 48,19 | 81,96
4,76 | 1369,301 470,318 38,517 60,790 3,112 2,098 10,510 23,492 48,92 | 83,47

[ Ly=Lz=Lb=1x |

[Ly=Lz=Lb=1x2]

[Ly=Lz=Lb=Lx3]

(6)
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Perfil duplo U - BOX
Dimensdes vao livre L (mm)
(mm) Ix (cm4) ly (cm4) Lx = 4000

bw x bf t Nc,Rd (tf) Nt,Rd (tf) Mx,Rd (tf.m) My,Rd (tf.m) Vx,Rd (tf) Vy,Rd (tf) Ax Ay
1,52 11,014 11,014
2,00 13,849 13,849

50x50 |2,28 15,371 15,371
2,66 17,286 17,286
3,04 19,035 19,035
1,52 41,025 45,236 3,699 10,289 0,224 0,238 3,064 2,857 132,88(63,27
2,00 52,441 57,838 4,728 13,364 0,318 0,329 3,927 3,655 133,94(63,77

75 % 80 2,28 58,776 64,834 5,299 15,118 0,356 0,368 4,407 4,097 134,57 (64,06
2,66 66,999 73,92 6,041 17,454 0,406 0,420 5,032 4,669 135,43|64,47
3,04 74,803 82,544 6,744 19,738 0,453 0,469 5,625 5,210 136,29 (64,87
4,76 105,158 116,116 9,481 29,417 0,637 0,660 7,914 7,265 140,33(66,77
2,00 102,492 73,052 8,111 15,636 0,466 0,380 3,927 5,018 103,64(61,38
2,28 115,175 82,054 9,145 17,709 0,524 0,451 4,407 5,651 104,04(61,63

100 x 80 | 2,66 131,762 93,816 10,510 20,477 0,599 0,533 5,032 6,483 104,60(61,98
3,04 147,641 105,062 11,829 23,192 0,671 0,597 5,625 7,283 105,16(62,33
4,76 211,044 149,844 17,245 34,826 0,959 0,851 7,914 10,510 107,78(63,96
2,00 121,702 121,702 9,369 17,455 0,510 0,510 5,018 5,018 100,48(50,24
2,28 136,951 136,951 10,577 19,782 0,603 0,603 5,651 5,651 100,84(50,42

100 x 100 2,66 156,972 156,972 12,178 22,895 0,714 0,714 6,483 6,483 101,33|50,67
3,04 176,23 176,23 13,732 25,956 0,801 0,801 7,283 7,283 101,83(50,91
4,76 254,257 254,257 20,202 39,153 1,156 1,156 10,510 10,510 104,12(52,06
2,00 212,042 147,637 11,422 19,909 0,704 0,550 5,018 6,491 81,30 48,72
2,28 239,012 166,348 13,774 22,580 0,831 0,659 5,651 7,330 81,55 |48,88

127 x100| 2,66 274,585 191,005 16,748 26,160 0,983 0,810 6,483 8,441 81,90 [49,10
3,04 308,989 214,826 19,013 29,687 1,106 0,962 7,283 9,521 82,24 |49,32
4,76 450,572 312,593 28,414 44,995 1,613 1,421 10,510 14,015 83,85 [50,33
2,00 314,029 169,729 12,438 22,000 0,888 0,575 5,018 7,474 70,23 |47,76
2,28 354,343 191,391 15,283 24,964 1,046 0,692 5,651 8,760 70,43 |47,91

150 x 100| 2,66 407,663 219,996 18,806 28,941 1,235 0,859 6,483 10,110 70,70 |48,12
3,04 459,401 247,703 22,411 32,865 1,392 1,031 7,283 11,428 70,97 |48,32
4,76 674,358 362,287 34,740 49,971 2,044 1,647 10,510 17,001 72,23 |49,27
2,00 627,356 217,756 13,718 26,545 1,342 0,613 5,018 6,856 54,58 46,32
2,28 709,036 245,831 17,148 30,146 1,575 0,743 5,651 9,714 54,71 |46,46

200 x 100{ 2,66 817,528 283,021 21,444 34,986 1,858 0,933 6,483 13,222 54,89 46,64
3,04 923,329 319,176 25,921 39,774 2,098 1,133 7,283 15,574 55,07 |46,83
4,76 1369,301 470,318 47,216 60,790 3,112 2,098 10,510 23,492 55,91 |47,70

[ Ly=Lz=Lb=1Lx |

[Ly=Lz=Lb=Lx2]

[Ly=Lz=Lb=1Lx3]

(7)
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Perfil duplo U - BOX
Dimensdes véo livre L (mm)
(mm) Ix (cm4) ly (cm4) Lx = 4500
bw x bf t Nc,Rd (tf) Nt,Rd (tf) Mx,Rd (tf.m) My,Rd (tf.m) Vx,Rd (tf) Vy,Rd (tf) Ax Ay
1,52 11,014 11,014
2,00 13,849 13,849
50x50 [2,28 15,371 15,371
2,66 17,286 17,286
3,04 19,035 19,035
1,52 41,025 45,236 2,923 10,289 0,224 0,238 3,064 2,857 149,49(71,18
2,00 52,441 57,838 3,736 13,364 0,318 0,329 3,927 3,655 150,68(71,74
75 % 80 2,28 58,776 64,834 4,187 15,118 0,356 0,368 4,407 4,097 151,39(72,07
2,66 66,999 73,92 4,773 17,454 0,406 0,420 5,032 4,669 152,35(72,52
3,04 74,803 82,544 5,329 19,738 0,453 0,469 5,625 5,210 153,33[72,98
4,76 105,158 116,116 7,491 29,417 0,637 0,660 7,914 7,265 157,88(75,12
2,00 102,492 73,052 6,973 15,636 0,466 0,380 3,927 5,018 116,59(69,05
2,28 115,175 82,054 7,853 17,709 0,524 0,451 4,407 5,651 117,05(69,34
100 x 80 | 2,66 131,762 93,816 9,009 20,477 0,599 0,533 5,032 6,483 117,67(69,73
3,04 147,641 105,062 10,124 23,192 0,671 0,597 5,625 7,283 118,31(70,12
4,76 211,044 149,844 14,643 34,826 0,959 0,851 7,914 10,510 121,26(71,95
2,00 121,702 121,702 8,127 17,455 0,510 0,510 5,018 5,018 113,04(56,52
2,28 136,951 136,951 9,166 19,782 0,603 0,603 5,651 5,651 113,45(56,72
100 x 100 2,66 156,972 156,972 10,538 22,895 0,714 0,714 6,483 6,483 114,00(57,00
3,04 176,23 176,23 11,867 25,956 0,801 0,801 7,283 7,283 114,56(57,28
4,76 254,257 254,257 17,342 39,153 1,156 1,156 10,510 10,510 117,13(58,57
2,00 212,042 147,637 10,697 19,909 0,704 0,550 5,018 6,491 91,46 |54,81
2,28 239,012 166,348 12,731 22,580 0,831 0,659 5,651 7,330 91,75 [54,99
127 x100{ 2,66 274,585 191,005 15,291 26,160 0,983 0,810 6,483 8,441 92,13 |55,23
3,04 308,989 214,826 17,286 29,687 1,106 0,962 7,283 9,521 92,52 |55,48
4,76 | 450,572 312,593 25,736 44,995 1,613 1,421 10,510 14,015 94,33 56,62
2,00 314,029 169,729 11,867 22,000 0,888 0,575 5,018 7,474 79,01 |53,73
2,28 354,343 191,391 14,440 24,964 1,046 0,692 5,651 8,760 79,23 |53,90
150x100(2,66| 407,663 219,996 17,749 28,941 1,235 0,859 6,483 10,110 79,53 |54,13
3,04| 459,401 247,703 21,116 32,865 1,392 1,031 7,283 11,428 79,84 |54,36
4,76 674,358 362,287 32,280 49,971 2,044 1,647 10,510 17,001 81,26 |55,43
2,00 627,356 217,756 13,351 26,545 1,342 0,613 5,018 6,856 61,40 [52,11
2,28 709,036 245,831 16,656 30,146 1,575 0,743 5,651 9,714 61,55 |52,26
200 x100| 2,66 817,528 283,021 20,744 34,986 1,858 0,933 6,483 13,222 61,75 |52,47
3,04| 923,329 319,176 25,067 39,774 2,098 1,133 7,283 15,574 61,95 [52,69
4,76 | 1369,301 470,318 45,183 60,790 3,112 2,098 10,510 23,492 62,89 |53,66

[ Ly=Lz=Lb=1Lx |

[Ly=Lz=Lb=1Lx2]

[Ly=Lz=Lb=1x3]

(8)
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Perfil duplo U - BOX
Dimensdes vao livre L (mm)
(mm) Ix (cm4) ly (cm4) Lx = 5000

bw x bf t Nc,Rd (tf) Nt,Rd (tf) Mx,Rd (tf.m) My,Rd (tf.m) Vx,Rd (tf) Vy,Rd (tf) Ax Ay
1,52 11,014 11,014
2,00 13,849 13,849

50 x50 |2,28 15,371 15,371
2,66 17,286 17,286
3,04 19,035 19,035
1,52 41,025 45,236 2,367 10,289 0,224 0,238 3,064 2,857 166,10(79,09
2,00 52,441 57,838 3,026 13,364 0,318 0,329 3,927 3,655 167,43(79,71

75 x 80 2,28 58,776 64,834 3,392 15,118 0,356 0,368 4,407 4,097 168,21(80,08
2,66 66,999 73,92 3866,150 17,454 0,406 0,420 5,032 4,669 169,28(80,58
3,04 74,803 82,544 4,316 19,738 0,453 0,469 5,625 5,210 170,37(81,09
4,76 105,158 116,116 6,068 29,417 0,637 0,660 7,914 7,265 175,42(83,47
2,00 102,492 73,052 5,888 15,636 0,466 0,380 3,927 5,018 129,54(76,72
2,28 115,175 82,054 6,623 17,709 0,524 0,451 4,407 5,651 130,05|77,04

100 x80 | 2,66 131,762 93,816 7,584 20,477 0,599 0,533 5,032 6,483 130,75(77,48
3,04| 147,641 105,062 8,506 23,192 0,671 0,597 5,625 7,283 131,45(77,91
4,76 211,044 149,844 12,178 34,826 0,959 0,851 7,914 10,510 134,73|79,95
2,00 121,702 121,702 6,933 17,455 0,510 0,510 5,018 5,018 125,60(62,80
2,28 136,951 136,951 7,811 19,782 0,603 0,603 5,651 5,651 126,05(63,03

100 x 100 2,66 156,972 156,972 8,966 22,895 0,714 0,714 6,483 6,483 126,67(63,33
3,04 176,23 176,23 10,080 25,956 0,801 0,801 7,283 7,283 127,28|63,64
4,76 254,257 254,257 14,622 39,153 1,156 1,156 10,510 10,510 130,15(65,07
2,00 212,042 147,637 9,852 19,909 0,704 0,550 5,018 6,491 101,63(60,90
2,28 239,012 166,348 11,652 22,580 0,831 0,659 5,651 7,330 101,94(61,10

127 x 100 2,66 274,585 191,005 13,759 26,160 0,983 0,810 6,483 8,441 102,37(61,37
3,04| 308,989 214,826 15,541 29,687 1,106 0,962 7,283 9,521 102,80(61,65
4,76 | 450,572 312,593 23,040 44,995 1,613 1,421 10,510 14,015 104,81(62,92
2,00 314,029 169,729 11,254 22,000 0,888 0,575 5,018 7,474 87,79 159,70
2,28 354,343 191,391 13,551 24,964 1,046 0,692 5,651 8,760 88,03 {59,89

150x100(2,66| 407,663 219,996 16,632 28,941 1,235 0,859 6,483 10,110 88,37 160,15
3,04| 459,401 247,703 19,748 32,865 1,392 1,031 7,283 11,428 88,71 160,40
4,76 674,358 362,287 29,735 49,971 2,044 1,647 10,510 17,001 90,28 {61,59
2,00 627,356 217,756 12,950 26,545 1,342 0,613 5,018 6,856 68,22 |57,90
2,28 709,036 245,831 16,053 30,146 1,575 0,743 5,651 9,714 68,39 158,07

200 x 100| 2,66 817,528 283,021 19,989 34,986 1,858 0,933 6,483 13,222 68,61 |58,30
3,04 923,329 319,176 24,145 39,774 2,098 1,133 7,283 15,574 68,84 |58,54
4,76 | 1369,301 470,318 43,014 60,790 3,112 2,098 10,510 23,492 69,88 |59,62

[ Ly=Lz=Lb=1Lx |

[Ly=Lz=Lb=1x2]

[Ly=Lz=Lb=1Lx3]

9)



139

Perfil duplo U-BOX
Dimensdes véo livre L (mm)
(mm) Ix (cm4) ly (cm4) Lx = 5500

bw x bf t Nc,Rd (tf) Nt,Rd (tf) My,Rd (tf.m) Vx,Rd (tf) Vy,Rd (tf) Ax Ay
152 11,014 11,014
2,00 13,849 13,849

50x50 [2,28 15,371 15,371
2,66 17,286 17,286
3,04 19,035 19,035
152 41,025 45,236 1,956 10,289 0,224 0,238 3,064 2,857 182,71(87,00
2,00 52,441 57,838 2,501 13,364 0,318 0,329 3,927 3,655 184,17(87,68

75 x 80 2,28 58,776 64,834 2,803 15,118 0,356 0,368 4,407 4,097 185,03(88,09
2,66 66,999 73,92 3,195 17,454 0,406 0,420 5,032 4,669 186,21(88,64
3,04 74,803 82,544 3,567 19,738 0,453 0,469 5,625 5,210 187,40(89,20
4,76 105,158 116,116 5,015 29,417 0,637 0,660 7,914 7,265 192,96(91,81
2,00 102,492 73,052 4,888 15,636 0,466 0,380 3,927 5,018 142,50(84,39
2,28 115,175 82,054 5,493 17,709 0,524 0,451 4,407 5,651 143,06(84,74

100 x 80 | 2,66 131,762 93,816 6,284 20,477 0,599 0,533 5,032 6,483 143,82(85,22
3,04 147,641 105,062 7,041 23,192 0,671 0,597 5,625 7,283 144,60(85,71
4,76 211,044 149,844 10,065 34,826 0,959 0,851 7,914 10,510 148,20(87,94
2,00 121,702 121,702 5,804 17,455 0,510 0,510 5,018 5,018 138,16(69,08
2,28 136,951 136,951 6,531 19,782 0,603 0,603 5,651 5,651 138,66(69,33

100 x 100| 2,66 156,972 156,972 7,486 22,895 0,714 0,714 6,483 6,483 139,33|69,67
3,04 176,23 176,23 8,404 25,956 0,801 0,801 7,283 7,283 140,01|70,01
4,76 254,257 254,257 12,125 39,153 1,156 1,156 10,510 10,510 143,16(71,58
2,00 212,042 147,637 8,948 19,909 0,704 0,550 5,018 6,491 111,79/66,99
2,28 239,012 166,348 10,557 22,580 0,831 0,659 5,651 7,330 112,14(67,21

127 x 100 2,66 274,585 191,005 12,244 26,160 0,983 0,810 6,483 8,441 112,61(67,51
3,04 308,989 214,826 13,816 29,687 1,106 0,962 7,283 9,521 113,08(67,81
4,76 450,572 312,593 20,388 44,995 1,613 1,421 10,510 14,015 115,29169,21
2,00 314,029 169,729 10,587 22,000 0,888 0,575 5,018 7,474 96,56 (65,67
2,28 354,343 191,391 12,630 24,964 1,046 0,692 5,651 8,760 96,84 |65,88

150 x 100 2,66 407,663 219,996 15,474 28,941 1,235 0,859 6,483 10,110 97,21 (66,16
3,04| 459,401 247,703 18,186 32,865 1,392 1,031 7,283 11,428 97,58 [66,44
4,76 674,358 362,287 27,156 49,971 2,044 1,647 10,510 17,001 99,31 |67,75
2,00 627,356 217,756 12,519 26,545 1,342 0,613 5,018 6,856 75,05 [63,69
2,28 709,036 245,831 15,413 30,146 1,575 0,743 5,651 9,714 75,23 (63,88

200 x 100 2,66 817,528 283,021 19,187 34,986 1,858 0,933 6,483 13,222 75,47 164,14
3,04 923,329 319,176 23,163 39,774 2,098 1,133 7,283 15,574 75,72 [64,39
4,76] 1369,301 470,318 40,739 60,790 3,112 2,098 10,510 23,492 76,87 65,58

[ Ly=Lz=Lb=1x |

[Ly=Lz=Lb=1x2]

[Ly=Lz=Lb=1x3]

(10)
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Perfil duplo U - BOX
Dimensdes vao livre L (mm)
(mm) Ix (cm4) ly (cm4) Lx = 6000
bw x bf t Nc,Rd (tf) Nt,Rd (tf) Mx,Rd (tf.m) My,Rd (tf.m) Vx,Rd (tf) Vy,Rd (tf) Ax Ay
1,52 11,014 11,014
2,00 13,849 13,849
50x50 |2,28 15,371 15,371
2,66 17,286 17,286
3,04 19,035 19,035
1,52 41,025 45,236 1,644 10,289 0,224 0,238 3,064 2,857 199,32|94,91
2,00 52,441 57,838
2,28 58,776 64,834
75x80 566 66,999 73,92
3,04 74,803 82,544
4,76 105,158 116,116
2,00 102,492 73,052 4,107 15,636 0,466 0,380 3,927 5,018 155,45(92,07
2,28 115,175 82,054 4,615 17,709 0,524 0,451 4,407 5,651 156,06(92,45
100 x 80 | 2,66 131,762 93,816 5,280 20,477 0,599 0,533 5,032 6,483 156,90(92,97
3,04 147,641 105,062 5,916 23,192 0,671 0,597 5,625 7,283 157,74]93,50
4,76 211,044 149,844 8,457 34,826 0,959 0,851 7,914 10,510 161,67(95,94
2,00 121,702 121,702 4,877 17,455 0,510 0,510 5,018 5,018 150,72|75,36
2,28 136,951 136,951 5,488 19,782 0,603 0,603 5,651 5,651 151,26(75,63
100 x 100 2,66 156,972 156,972 6,290 22,895 0,714 0,714 6,483 6,483 152,00(76,00
3,04 176,23 176,23 7,062 25,956 0,801 0,801 7,283 7,283 152,74(76,37
4,76 254,257 254,257 10,189 39,153 1,156 1,156 10,510 10,510 156,18(78,09
2,00 212,042 147,637 8,047 19,909 0,704 0,550 5,018 6,491 121,95(73,08
2,28 239,012 166,348 9,363 22,580 0,831 0,659 5,651 7,330 122,33(73,32
127 x100| 2,66 274,585 191,005 10,775 26,160 0,983 0,810 6,483 8,441 122,84|73,64
3,04 308,989 214,826 12,145 29,687 1,106 0,962 7,283 9,521 123,36(73,98
4,76 450,572 312,593 17,832 44,995 1,613 1,421 10,510 14,015 125,77(75,50
2,00 314,029 169,729 9,810 22,000 0,888 0,575 5,018 7,474 105,34|71,64
2,28 354,343 191,391 11,690 24,964 1,046 0,692 5,651 8,760 105,64(71,87
150 x 100 2,66 407,663 219,996 14,291 28,941 1,235 0,859 6,483 10,110 106,04(72,18
3,04| 459,401 247,703 16,522 32,865 1,392 1,031 7,283 11,428 106,45(72,49
4,76 674,358 362,287 24,587 49,971 2,044 1,647 10,510 17,001 108,34(73,91
2,00 627,356 217,756 12,060 26,545 1,342 0,613 5,018 6,856 81,87 |69,48
2,28 709,036 245,831 14,741 30,146 1,575 0,743 5,651 9,714 82,06 {69,69
200 x100( 2,66 817,528 283,021 18,344 34,986 1,858 0,933 6,483 13,222 82,33 |69,97
3,04 923,329 319,176 22,133 39,774 2,098 1,133 7,283 15,574 82,60 |70,25
4,76 1369,301 470,318 38,384 60,790 3,112 2,098 10,510 23,492 83,86 | 71,54

[ Ly=Lz=Lb=1Lx |

[Ly=Lz=Lb=Lx2]

[Ly=Lz=Lb=1Lx3]

(11)
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Perfil duplo U - BOX
Dimensdes vao livre L (mm)
(mm) Ix (cm4) ly (cm4) Lx = 6000
bw x bf t Nc,Rd (tf) Nt,Rd (tf) Mx,Rd (tf.m) My,Rd (tf.m) Vx,Rd (tf) Vy,Rd (tf) Ax Ay
1,52 11,014 11,014
2,00 13,849 13,849
50x50 |2,28 15,371 15,371
2,66 17,286 17,286
3,04 19,035 19,035
1,52 41,025 45,236 1,644 10,289 0,224 0,238 3,064 2,857 199,32(63,27
2,00 52,441 57,838
2,28 58,776 64,834
75x80 566 66,999 73,92
3,04 74,803 82,544
4,76 105,158 116,116
2,00 102,492 73,052 4,107 15,636 0,466 0,380 3,927 5,018 155,45(61,38
2,28 115,175 82,054 4,615 17,709 0,524 0,451 4,407 5,651 156,06(61,63
100 x 80 | 2,66 131,762 93,816 5,280 20,477 0,599 0,533 5,032 6,483 156,90(61,98
3,04 147,641 105,062 5,916 23,192 0,671 0,597 5,625 7,283 157,74(62,33
4,76 211,044 149,844 8,457 34,826 0,959 0,851 7,914 10,510 161,67(63,96
2,00 121,702 121,702 4,877 17,455 0,510 0,510 5,018 5,018 150,72(50,24
2,28 136,951 136,951 5,488 19,782 0,603 0,603 5,651 5,651 151,26(50,42
100 x 100 2,66 156,972 156,972 6,290 22,895 0,714 0,714 6,483 6,483 152,00(50,67
3,04 176,23 176,23 7,062 25,956 0,801 0,801 7,283 7,283 152,74(50,91
4,76 254,257 254,257 10,189 39,153 1,156 1,156 10,510 10,510 156,18(52,06
2,00 212,042 147,637 8,047 19,909 0,704 0,550 5,018 6,491 121,95(48,72
2,28 239,012 166,348 9,363 22,580 0,831 0,659 5,651 7,330 122,33|48,88
127 x100| 2,66 274,585 191,005 10,775 26,160 0,983 0,810 6,483 8,441 122,84]49,10
3,04 308,989 214,826 12,145 29,687 1,106 0,962 7,283 9,521 123,36(49,32
4,76 450,572 312,593 17,832 44,995 1,613 1,421 10,510 14,015 125,77(50,33
2,00 314,029 169,729 9,810 22,000 0,888 0,575 5,018 7,474 105,34|47,76
2,28 354,343 191,391 11,690 24,964 1,046 0,692 5,651 8,760 105,64 (47,91
150 x 100 2,66 407,663 219,996 14,291 28,941 1,235 0,859 6,483 10,110 106,04(48,12
3,04| 459,401 247,703 16,522 32,865 1,392 1,031 7,283 11,428 106,45(48,32
4,76 674,358 362,287 24,587 49,971 2,044 1,647 10,510 17,001 108,34 (49,27
2,00 627,356 217,756 12,060 26,545 1,342 0,613 5,018 6,856 81,87 |46,32
2,28 709,036 245,831 14,741 30,146 1,575 0,743 5,651 9,714 82,06 |46,46
200 x100( 2,66 817,528 283,021 18,344 34,986 1,858 0,933 6,483 13,222 82,33 |46,64
3,04 923,329 319,176 22,133 39,774 2,098 1,133 7,283 15,574 82,60 |46,83
4,76 1369,301 470,318 38,384 60,790 3,112 2,098 10,510 23,492 83,86 |47,70

[ Ly=Lz=Lb=1Lx |

[Ly=Lz=Lb=Lx2]

[Ly=Lz=Lb=1Lx3]

(12)
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Perfil duplo U-BOX

Dimensdes véo livre L (mm)
(mm) Ix (cm4) ly (cm4) Lx = 6500
bw x bf t Nc,Rd (tf) Nt,Rd (tf) Mx,Rd (tf.m) My,Rd (tf.m) Vx,Rd (tf) Ax Ay
1,52 11,014 11,014
2,00 13,849 13,849
50x50 |2,28 15,371 15,371
2,66 17,286 17,286
3,04 19,035 19,035
1,52 41,025 45,236
2,00 52,441 57,838
2,28 58,776 64,834
75x80 5 66| 66,999 73,92
3,04 74,803 82,544
4,76 105,158 116,116
2,00 102,492 73,052 3,500 15,636 0,466 0,380 3,927 5,018 [168,41[66,50
2,28 115,175 82,054 3,933 17,709 0,524 0,451 4,407 5,651 [169,07]66,78
100x80 | 2,66 131,762 93,816 4,499 20,477 0,599 0,533 5,032 6,483 [169,97|67,16
3,04 147,641 105,062 5,041 23,192 0,671 0,597 5,625 7,283 [170,89(67,54
4,76 211,044 149,844 7,206 34,826 0,959 0,851 7,914 10,510|175,15(69,30
2,00 121,702 121,702 4,155 17,455 0,510 0,510 5,018 5,018 |163,28(54,44
2,28 136,951 136,951 4,676 19,782 0,603 0,603 5,651 5,651 |163,87|54,63
100 x 100 2,66 156,972 156,972 5,360 22,895 0,714 0,714 6,483 6,483 |164,67|54,90
3,04 176,23 176,23 6,017 25,956 0,801 0,801 7,283 7,283 |165,47|55,17
4,76 254,257 254,257 8,681 39,153 1,156 1,156 10,510 10,510]169,19(56,41
2,00] 212,042 147,637 7,163 19,909 0,704 0,550 5,018 6,491 [132,12|52,79
2,28 239,012 166,348 8,159 22,580 0,831 0,659 5,651 7,330 [132,52|52,96
127 x 100| 2,66 274,585 191,005 9,378 26,160 0,983 0,810 6,483 8,441 |133,08|53,20
3,04 308,989 214,826 10,550 29,687 1,106 0,962 7,283 9,521 |133,64(53,43
4,76 450,572 312,593 15,385 44,995 1,613 1,421 10,510 14,015(136,25(54,54
2,00] 314,029 169,729 9,029 22,000 0,888 0,575 5,018 7,474 (114,12|51,75
2,28 354,343 191,391 10,744 24,964 1,046 0,692 5,651 8,760 [114,44]51,91
150x100(2,66| 407,663 219,996 13,098 28,941 1,235 0,859 6,483 10,110|114,88(52,14
3,04 459,401 247,703 14,886 32,865 1,392 1,031 7,283 11,428|115,32|52,36
4,76 674,358 362,287 22,069 49,971 2,044 1,647 10,510 17,001|117,37(53,38
2,00| 627,356 217,756 11,577 26,545 1,342 0,613 5,018 6,856 | 88,69 |50,19
2,28 709,036 245,831 14,045 30,146 1,575 0,743 5,651 9,714 | 88,90 |50,34
200 x 100 2,66 817,528 283,021 17,470 34,986 1,858 0,933 6,483 13,222] 89,19 [50,54
3,04] 923,329 319,176 21,062 39,774 2,098 1,133 7,283 15,574 89,49 50,74
4,76 1369,301 470,318 35,978 60,790 3,112 2,098 10,510 23,492| 90,85 |51,68

[ Ly=Lz=Lb=1Lx |

[Ly=Lz=Lb=1x2]

[Ly=Lz=Lb=1x3]

(13)
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Perfil duplo U - BOX

Dimensdes vao livre L (mm)
(mm) Ix (cm4) ly (cm4) Lx = 7000
bwx bf | t Nc,Rd (tf) Nt,Rd (tf) Mx,Rd (tf.m) My,Rd (tf.m) Vx,Rd (tf) Vy Rd (tf) Ax | Ay
1,52 11,014 11,014
2,00 13,849 13,849
50x50 |2,28 15,371 15,371
2,66 17,286 17,286
3,04 19,035 19,035
1,52 41,025 45,236
2,00 52,441 57,838
2,28 58,776 64,834
75x80 566 66,999 73,92
3,04 74,803 82,544
4,76 105,158 116,116
2,00 102,492 73,052 3,017 15,636 0,466 0,380 3,927 5,018 181,36(71,60
2,28 115,175 82,054 3,391 17,709 0,524 0,451 4,407 5,651 182,07(71,89
100 x 80 | 2,66 131,762 93,816 3,879 20,477 0,599 0,533 5,032 6,483 183,05(72,30
3,04 147,641 105,062 4,347 23,192 0,671 0,597 5,625 7,283 184,03[72,71
4,76 211,044 149,844 6,213 34,826 0,959 0,851 7,914 10,510 188,62(74,61
2,00 121,702 121,702 3,583 17,455 0,510 0,510 5,018 5,018 175,84(58,61
2,28 136,951 136,951 4,032 19,782 0,603 0,603 5,651 5,651 176,47(58,82
100 x 100| 2,66 156,972 156,972 4,621 22,895 0,714 0,714 6,483 6,483 177,33[59,10
3,04 176,23 176,23 5,188 25,956 0,801 0,801 7,283 7,283 178,20(59,39
4,76 254,257 254,257 7,486 39,153 1,156 1,156 10,510 10,510 182,21(60,73
2,00 212,042 147,637 6,243 19,909 0,704 0,550 5,018 6,491 142,28(56,83
2,28 239,012 166,348 7,037 22,580 0,831 0,659 5,651 17,330 142,72(57,02
127 x100| 2,66 274,585 191,005 8,084 26,160 0,983 0,810 6,483 8,441 143,32(57,27
3,04 308,989 214,826 9,097 29,687 1,106 0,962 7,283 9,521 143,92(57,53
4,76 450,572 312,593 13,265 44,995 1,613 1,421 10,510 14,015 146,73(58,71
2,00 314,029 169,729 8,252 22,000 0,888 0,575 5,018 7,474 122,90(55,72
2,28 354,343 191,391 9,802 24,964 1,046 0,692 5,651 8,760 123,24(55,89
150 x 100| 2,66 407,663 219,996 11,786 28,941 1,235 0,859 6,483 10,110 123,72(56,13
3,04 459,401 247,703 13,300 32,865 1,392 1,031 7,283 11,428 124,19(56,37
4,76 674,358 362,287 19,639 49,971 2,044 1,647 10,510 17,001 126,40(57,47
2,00 627,356 217,756 11,068 26,545 1,342 0,613 5,018 6,856 95,51 [54,03
2,28 709,036 245,831 13,329 30,146 1,575 0,743 5,651 9,714 95,74 |54,19
200 x 100 2,66 817,528 283,021 16,571 34,986 1,858 0,933 6,483 13,222 96,06 |54,41
3,04 923,329 319,176 19,961 39,774 2,098 1,133 7,283 15,574 96,37 [54,63
4,76 1369,301 470,318 33,550 60,790 3,112 2,098 10,510 23,492 97,83 |55,64

[ Ly=Lz=Lb=1Lx |

[Ly=Lz=Lb=1x2]

[Ly=Lz=Lb=1Lx3]

(14)
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Perfil duplo U - BOX
Dimensdes vao livre L (mm)
(mm) Ix (cm4) ly (cm4) Lx =7500
bw x bf | t Nc,Rd (tf) Nt,Rd (tf) Mx,Rd (tf.m) My Rd (tf.m) Vx,Rd (tf) Vy,Rd (tf) Ax | Ay
1,52 11,014 11,014
2,00 13,849 13,849
50x50 |2,28 15,371 15,371
2,66 17,286 17,286
3,04 19,035 19,035
1,52 41,025 45,236
2,00 52,441 57,838
2,28 58,776 64,834
75x80 566 66,999 73,92
3,04 74,803 82,544
4,76 105,158 116,116
2,00 102,492 73,052 2,629 15,636 0,466 0,380 3,927 5,018 194,32(76,72
2,28 115,175 82,054 2,954 17,709 0,524 0,451 4,407 5,651 195,08(77,04
100 x80 | 2,66 131,762 93,816 3,379 20,477 0,599 0,533 5,032 6,483 196,12(77,48
3,04 147,641 105,062 3,786 23,192 0,671 0,597 5,625 7,283 197,18(77,91
4,76 211,044 149,844
2,00 121,702 121,702 3,121 17,455 0,510 0,510 5,018 5,018 188,40(62,80
2,28 136,951 136,951 &2 19,782 0,603 0,603 5,651 5,651 189,08(63,03
100 x100| 2,66 156,972 156,972 4,026 22,895 0,714 0,714 6,483 6,483 190,00(63,33
3,04 176,23 176,23 4,520 25,956 0,801 0,801 7,283 7,283 190,93(63,64
4,76 254,257 254,257 6,521 39,153 1,156 1,156 10,510 10,510 195,22(65,07
2,00 212,042 147,637 5,438 19,909 0,704 0,550 5,018 6,491 152,44(60,90
2,28 239,012 166,348 6,130 22,580 0,831 0,659 5,651 7,330 152,91(61,10
127 x100| 2,66 274,585 191,005 7,042 26,160 0,983 0,810 6,483 8,441 153,56(61,37
3,04 308,989 214,826 7,924 29,687 1,106 0,962 7,283 9,521 154,21[61,65
4,76 450,572 312,593 11,556 44,995 1,613 1,421 10,510 14,015 157,21(62,92
2,00 314,029 169,729 7,489 22,000 0,888 0,575 5,018 7,474 131,68(59,70
2,28 354,343 191,391 8,875 24,964 1,046 0,692 5,651 8,760 132,05(59,89
150 x 100| 2,66 407,663 219,996 10,452 28,941 1,235 0,859 6,483 10,110 132,55(60,15
3,04 459,401 247,703 11,785 32,865 1,392 1,031 7,283 11,428 133,06(60,40
4,76 674,358 362,287 17,295 49,971 2,044 1,647 10,510 17,001 135,43(61,59
2,00 627,356 217,756 10,466 26,545 1,342 0,613 5,018 6,856 102,34[57,90
2,28 709,036 245,831 12,602 30,146 1,575 0,743 5,651 9,714 102,58(58,07
200 x100| 2,66 817,528 283,021 15,656 34,986 1,858 0,933 6,483 13,222 102,92(58,30
3,04 923,329 319,176 18,838 39,774 2,098 1,133 7,283 15,574 103.25(58,54
4,76 1369,301 470,318 31,123 60,790 3,112 2,098 10,510 23,492 104,82(59,62

[ Ly=Lz=Lb=1Lx |

[Ly=Lz=Lb=1Lx2]

[Ly=Lz=Lb=1x3]

(15)
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Perfil duplo U - BOX
Dimensdes vao livre L (mm)
(mm) Ix (cm4) ly (cm4) Lx = 8000
bw x bf | t Nc,Rd (tf) Nt,Rd (tf) Mx,Rd (tf.m) My,Rd (tf.m) Vx,Rd (tf) Vy,Rd (tf) Ax | Ay
1,52 11,014 11,014
2,00 13,849 13,849
50x50 |2,28 15,371 15,371
2,66 17,286 17,286
3,04 19,035 19,035
1,52 41,025 45,236
2,00 52,441 57,838
2,28 58,776 64,834
75x80 566 66,999 73,92
3,04 74,803 82,544
4,76 105,158 116,116
2,00 102,492 73,052
2,28 115,175 82,054
100 x80 | 2,66 131,762 93,816
3,04 147,641 105,062
4,76 211,044 149,844
2,00 121,702 121,702
2,28 136,951 136,951
100 x 100| 2,66 156,972 156,972
3,04 176,23 176,23
4,76 254,257 254,257
2,00 212,042 147,637 4,780 19,909 0,704 0,550 5,018 6,491 162,60(64,96
2,28 239,012 166,348 5,388 22,580 0,831 0,659 5,651 7,330 163,11(65,18
127 x100| 2,66 274,585 191,005 6,189 26,160 0,983 0,810 6,483 8,441 163,79(65,47
3,04 308,989 214,826 6,965 29,687 1,106 0,962 7,283 9,521 164,49(65,76
4,76 450,572 312,593 10,156 44,995 1,613 1,421 10,510 14,015 167,69(67,12
2,00 314,029 169,729 6,740 22,000 0,888 0,575 5,018 7,474 140,46 (63,69
2,28 354,343 191,391 7,965 24,964 1,046 0,692 5,651 8,760 140,85(63,89
150 x100| 2,66 407,663 219,996 9,189 28,941 1,235 0,859 6,483 10,110 141,39(64,16
3,04 459,401 247,703 10,355 32,865 1,392 1,031 7,283 11,428 141,93(64,44
4,76 674,358 362,287 15,201 49,971 2,044 1,647 10,510 17,001 144,45(65,70
2,00 627,356 217,756 9,859 26,545 1,342 0,613 5,018 6,856 109,16(61,77
2,28 709,036 245,831 11,867 30,146 1,575 0,743 5,651 9,714 109,42(61,95
200 x100| 2,66 817,528 283,021 14,731 34,986 1,858 0,933 6,483 13,222 109,78(62,20
3,04 923,329 319,176 17,703 39,774 2,098 1,133 7,283 15,574 110,14(62,45
4,76 1369,301 470,318 28,723 60,790 3,112 2,098 10,510 23,492 111,81(63,60

[ Ly=Lz=Lb=1Lx |

[Ly=Lz=Lb=1Lx2]

[Ly=Lz=Lb=1x3]

(16)
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Perfil duplo U - BOX
Dimensdes vao livre L (mm)
(mm) Ix (cm4) ly (cm4) Lx = 8500
bw x bf t Nc,Rd (tf) Nt,Rd (tf) Mx,Rd (tf.m) My,Rd (tf.m) Vx,Rd (tf) Vy,Rd (tf) Ax Ay
1,52 11,014 11,014
2,00 13,849 13,849
50x50 |2,28 15,371 15,371
2,66 17,286 17,286
3,04 19,035 19,035
1,52 41,025 45,236
2,00 52,441 57,838
2,28 58,776 64,834
7580 566 66,999 73,92
3,04 74,803 82,544
4,76 105,158 116,116
2,00 102,492 73,052
2,28 115,175 82,054
100 x 80 | 2,66 131,762 93,816
3,04 147,641 105,062
4,76 211,044 149,844
2,00 121,702 121,702
2,28 136,951 136,951
100 x 100| 2,66 156,972 156,972
3,04 176,23 176,23
4,76 254,257 254,257
2,00 212,042 147,637 4,234 19,909 0,704 0,550 5,018 6,491 172,77(69,01
2,28 239,012 166,348 4,772 22,580 0,831 0,659 5,651 7,330 173,30(69,24
127 x100| 2,66 274,585 191,005 5,483 26,160 0,983 0,810 6,483 8,441 174,03|69,55
3,04| 308,989 214,826 6,170 29,687 1,106 0,962 7,283 9,521 174,77|69,86
4,76 450,572 312,593 8,997 44,995 1,613 1,421 10,510 14,015 178,17(71,30
2,00 314,029 169,729 6,094 22,000 0,888 0,575 5,018 7,474 149,24|67,66
2,28 354,343 191,391 7,075 24,964 1,046 0,692 5,651 8,760 149,65(67,87
150 x100| 2,66 407,663 219,996 8,140 28,941 1,235 0,859 6,483 10,110 150,23(68,16
3,04| 459,401 247,703 9,173 32,865 1,392 1,031 7,283 11,428 150,81(68,45
4,76 674,358 362,287 13,465 49,971 2,044 1,647 10,510 17,001 153,48(69,79
2,00 627,356 217,756 9,252 26,545 1,342 0,613 5,018 6,856 115,98(65,61
2,28 709,036 245,831 11,132 30,146 1,575 0,743 5,651 9,714 116,26(65,81
200 x 100| 2,66 817,528 283,021 13,804 34,986 1,858 0,933 6,483 13,222 116,64(66,07
3,04 923,329 319,176 16,564 39,774 2,098 1,133 7,283 15,574 117,02|66,34
4,76| 1369,301 470,318 26,371 60,790 3,112 2,098 10,510 23,492 118,80(67,56

[ Ly=Lz=Lb=1Lx |

[Ly=Lz=Lb=1Lx2]

[Ly=Lz=Lb=1Lx3]

(17)
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Perfil duplo U - BOX
Dimensdes vao livre L (mm)
(mm) Ix (cm4) ly (cm4) Lx =9000
bw x bf | t Nc,Rd (tf) Nt,Rd (tf) Mx,Rd (tf.m) My Rd (tf.m) Vx,Rd (tf) Vy,Rd (tf) Ax | Ay
1,52 11,014 11,014
2,00 13,849 13,849
50x50 |2,28 15,371 15,371
2,66 17,286 17,286
3,04 19,035 19,035
1,52 41,025 45,236
2,00 52,441 57,838
2,28 58,776 64,834
75x80 566 66,999 73,92
3,04 74,803 82,544
4,76 105,158 116,116
2,00 102,492 73,052
2,28 115,175 82,054
100 x80 | 2,66 131,762 93,816
3,04 147,641 105,062
4,76 211,044 149,844
2,00 121,702 121,702
2,28 136,951 136,951
100 x100| 2,66 156,972 156,972
3,04 176,23 176,23
4,76 254,257 254,257
2,00 212,042 147,637 3,776 19,909 0,704 0,550 5,018 6,491 182,93(73,08
2,28 239,012 166,348 4,257 22,580 0,831 0,659 5,651 7,330 183,49(73,32
127 x100| 2,66 274,585 191,005 4,890 26,160 0,983 0,810 6,483 8,441 184,27(73,64
3,04 308,989 214,826 5,503 29,687 1,106 0,962 7,283 9,521 185,05(73,98
4,76 450,572 312,593 8,025 44,995 1,613 1,421 10,510 14,015 188,66(75,50
2,00 314,029 169,729 5,536 22,000 0,888 0,575 5,018 7,474 158,01(71,64
2,28 354,343 191,391 6,311 24,964 1,046 0,692 5,651 8,760 158,46(71,87
150 x 100| 2,66 407,663 219,996 7,260 28,941 1,235 0,859 6,483 10,110 159,06(72,18
3,04 459,401 247,703 8,182 32,865 1,392 1,031 7,283 11,428 159,68(72,49
4,76 674,358 362,287 12,010 49,971 2,044 1,647 10,510 17,001 162,51(73,91
2,00 627,356 217,756 8,649 26,545 1,342 0,613 5,018 6,856 122,80(69.,48
2,28 709,036 245,831 10,401 30,146 1,575 0,743 5,651 9,714 123,10(69,69
200 x100| 2,66 817,528 283,021 12,882 34,986 1,858 0,933 6,483 13,222 123,50(69,97
3,04 923,329 319,176 15,429 39,774 2,098 1,133 7,283 15,574 123,91(70,25
4,76 1369,301 470,318 24,087 60,790 3,112 2,098 10,510 23,492 125,79(71,54

[ Ly=Lz=Lb=1Lx |

[Ly=Lz=Lb=1Lx2]

[Ly=Lz=Lb=1x3]

(18)



APENDICE E - Esforcos encontrados no software mCalcPerfis 3.0 (Stabile

Engenharia Ltda, 2018) para perfil duplo U enrijecido (CAIXA)
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Perfil duplo Ue - CAIXA

Dimensdes (mm) vdo livre L (mm)
Ix (cm4) ly (cm4) Lx = 1000
bw x bfx D t Nc,Rd (tf) Nt,Rd (tf) | Mx,Rd (tf.m) | My,Rd (tf.m) | Vx,Rd (tf) Vy,Rd (tf) Ax Ay
1,52 12,411 11,018 5,833 7,451 1,113 0,100 1,821 1,821 51,40 54,55
2,00 15,271 13,855 7,391 9,455 0,139 0,126 2,291 2,291 52,19 54,79
50x25x 10 2,28 16,725 15,379 8,238 10,546 0,152 0,140 2,542 2,542 52,67 54,93
2,66 18,456 17,298 9,315 11,936 0,168 0,157 2,855 2,855 53,34 55,10
3,04 19,919 19,05 10,308 13,221 0,181 0,173 3,137 3,137 54,04 55,26
1,52 46,908 45,241 9,213 11,942 0,259 0,239 3,064 2,857 33,47 34,08
2,00 59,202 57,85 13,237 15,364 0,359 0,329 3,927 3,655 33,79 34,18
75x40x15 2,28 65,844 64,851 14,887 17,282 0,399 0,368 4,407 4,097 33,98 34,24
2,66 74,254 73,944 17,047 19,795 0,450 0,420 5,032 4,669 34,25 34,32
3,04 81,984 82,577 19,107 22,203 0,497 0,469 5,625 5,210 34,52 34,40
2,00 137,768 121,716 15,700 19,818 0,583 0,510 5,018 5,018 25,16 26,77
100 x50 x 17 2,28 154,096 136,97 19,045 22,361 0,681 0,604 5,651 5,651 25,27 26,80
2,66 175,147 157,001 22,693 25,720 0,796 0,714 6,483 6,483 25,42 26,85
3,04 194,948 176,271 25,560 28,974 0,886 0,801 7,283 7,283 25,57 26,89
2,00 241,008 147,651 16,255 22,273 0,808 0,545 5,018 6,491 20,16 25,76
127 x50 x 17 2,28 270,111 166,368 19,877 25,159 0,943 0,657 5,651 7,330 20,24 25,80
2,66 307,855 191,034 24,481 28,984 1,102 0,811 6,483 8,441 20,35 25,84
3,04 343,612 214,866 28,748 32,705 1,230 0,963 7,283 9,521 20,46 25,88
2,00 364,638 169,746 17,037 24,909 1,040 0,561 5,018 7474 17,34 25,41
2,28 409,326 191,415 20,876 28,164 1,212 0,684 5,651 8,760 17,40 25,44
150 x50 x 20 2,66 467,556 220,033 25,850 32,491 1,417 0,857 6,483 10,110 17,49 25,49
3,04 523,039 247,755 30,586 36,712 1,585 1,032 7,283 11,428 17,57 25,53
4,76 740,89 362,438 48,242 54,506 2,245 1,647 10,510 17,001 17,99 25,72
2,00 946,185 533,105 19,286 34,909 1,771 0,998 7474 6,856 12,74 16,97
2,28 1066,981 603,156 23,910 39,564 2,082 1,225 8,760 9,714 12,77 16,99
200x 75x25 2,66 1226,445 696,474 30,696 45,791 2,514 1,551 10,110 13,222 12,82 17,01
3,04 1380,807 787,796 37,952 51,912 2,954 1,893 11,428 15,574 12,86 17,03
4,76 2017,15 1176,813 69,902 78,306 4,584 3,507 17,001 23,492 13,07 17,11
2,00 1722,182 846,842 19,749 41,273 2,498 1,166 7,474 5,440 10,27 14,64
2,28 1945,187 959,233 24,591 46,819 2,933 1,447 9,714 8,096 10,29 14,65
250 x 85 x 25 2,66 2240,865 1109,396 31,777 54,254 3,544 1,858 11,561 12,938 10,32 14,67
3,04 2528,575 1256,859 39,573 61,585 4,169 2,297 13,086 17,269 10,35 14,68
4,76 3733,034 1891,276 77,481 93,452 6,787 4,488 19,597 29,983 10,50 14,74
2,00 2646,769 987,969 19,906 0,001 3,163 1,096 7,474 4,508 8,73 14,28
2,28 2991,76 1119,584 24,824 52,001 3,818 1,384 9,714 6,705 8,75 14,30
300 x 85 x 25 2,66 3450,088 1295,629 32,149 60,300 4,598 1,813 11,561 10,703 8,77 14,31
3,04 3897,119 1468,737 40,131 68,494 5,396 2,278 13,086 16,060 8,79 14,32
4,76 5781,422 2216,286 79,717 104,270 8,760 4,693 19,597 36,474 8,91 14,39

[ Lly=Lz=Lb=1Lx

[ =

Lz=Lb=Lx/2

E

Lz=Lb=Lx3

(1)
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Perfil duplo Ue - CAIXA
Dimensdes (mm) vdo livre L (mm)
Ix (cm4) ly (cm4) Lx = 1500
bw x bfx D t Nc,Rd (tf) Nt,Rd (tf) | Mx,Rd (tf.m) | My,Rd (tf.m) | Vx,Rd (tf) Vy,Rd (tf) Ax Ay
1,52 12,411 11,018 4,789 7,451 0,113 0,100 1,821 1,821 77,09 81,82
2,00 15,271 13,855 6,058 9,455 0,139 0,126 2,291 2,291 78,29 82,19
50x25x 10 2,28 16,725 15,379 6,745 10,546 0,152 0,140 2,542 2,542 79,01 82,39
2,66 18,456 17,298 7,617 11,936 0,168 0,157 2,855 2,855 80,02 82,65
3,04 19,919 19,05 8,420 13,221 0,181 0,173 3,137 3,137 81,06 82,89
1,52 46,908 45,241 8,702 11,942 0,259 0,239 3,064 2,857 50,20 51,12
2,00 59,202 57,85 12,251 15,364 0,359 0,329 3,927 3,655 50,69 51,28
75x40x15 2,28 65,844 64,851 13,775 17,282 0,399 0,368 4,407 4,097 50,98 51,36
2,66 74,254 73,944 15,767 19,795 0,450 0,420 5,032 4,669 51,37 51,48
3,04 81,984 82,577 17,656 22,203 0,497 0,469 5,625 5,210 51,78 51,59
2,00 137,768 121,716 15,161 19,818 0,583 0,510 5,018 5,018 37,74 40,15
100 x50 x 17 2,28 154,096 136,97 18,364 22,361 0,681 0,604 5,651 5,651 37,90 40,20
2,66 175,147 157,001 21,634 25,720 0,796 0,714 6,483 6,483 38,13 40,27
3,04 194,948 176,271 24,364 28,974 0,886 0,801 7,283 7,283 38,36 40,34
2,00 241,008 147,651 15,754 22,273 0,808 0,545 5,018 6,491 30,25 38,64
127 x50 x 17 2,28 270,111 166,368 19,244 19,244 0,943 0,657 5,651 7,330 30,37 38,69
2,66 307,855 191,034 23,569 28,984 1,102 0,811 6,483 8,441 30,53 38,76
3,04 343,612 214,866 27,655 32,705 1,230 0,963 7,283 9,521 30,70 38,82
2,00 364,638 169,746 16,530 24,909 1,040 0,561 5,018 7474 26,01 38,12
2,28 409,326 191,415 20,236 28,164 1,212 0,684 5,651 8,760 26,10 38,17
150 x50 x 20 2,66 467,556 220,033 24,934 32,491 1,417 0,857 6,483 10,110 26,23 38,23
3,04 523,039 247,755 29,490 36,712 1,585 1,032 7,283 11,428 26,36 38,30
4,76 740,89 362,438 46,172 54,506 2,245 1,647 10,510 17,001 26,99 38,59
2,00 946,185 533,105 19,040 34,909 1,771 0,998 7474 6,856 19,11 25,46
2,28 1066,981 603,156 23,601 39,564 2,082 1,225 8,760 9,714 19,16 25,48
200x75x25 2,66 1226,445 696,474 30,292 45,791 2,514 1,551 10,110 13,222 19,23 25,51
3,04 1380,807 787,796 37,440 51,912 2,954 1,893 11,428 15,574 19,29 25,54
4,76 2017,15 1176,813 68,737 78,306 4,584 3,507 17,001 23,492 19,60 25,67
2,00 1722,182 846,842 19,565 41,273 2,498 1,166 7,474 5,440 15,40 21,97
2,28 1945,187 959,233 24,361 46,819 2,933 1,447 9,714 8,096 15,44 21,98
250 x 85 x 25 2,66 2240,865 1109,396 31,476 54,254 3,544 1,858 11,561 12,938 15,48 22,00
3,04 2528,575 1256,859 39,192 61,585 4,169 2,297 13,086 17,269 15,53 22,02
4,76 3733,034 1891,276 76,555 93,452 6,787 4,488 19,597 29,983 15,74 22,12
2,00 2646,769 987,969 19,731 45,818 3,163 1,096 7,474 4,508 13,09 21,43
2,28 2991,76 1119,584 0,001 52,001 3,818 1,384 9,714 6,705 13,12 21,44
300 x 85 x 25 2,66 3450,088 1295,629 31,862 60,300 4,598 1,813 11,561 10,703 13,15 21,47
3,04 3897,119 1468,737 39,768 68,494 5,396 2,278 13,086 16,060 13,19 21,49
4,76 5781,422 2216,286 78,835 104,270 8,760 4,693 19,597 36,474 13,36 21,58

[ Lly=Lz=Lb=1Lx

[ Ly=Lz=Lb=1Lx2

[ Ly=Lz=Lb=Lx3

(2)
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Perfil duplo Ue - CAIXA
Dimenso6es (mm) véo livre L (mm)
Ix (cm4) ly (cm4) Lx = 2000
bw x bf x D t Nc,Rd (tf) Nt,Rd (tf) | Mx,Rd (tf.m) | My,Rd (tf.m) | Vx,Rd (tf) Vy,Rd (tf) Ax Ay
1,52 12,411 11,018 3,634 7,451 0,113 0,100 1,821 1,821 102,79 109,10
2,00 15,271 13,855 4,585 9,455 0,139 0,126 2,291 2,291 104,38 109,59
50x25x10 2,28 16,725 15,379 5,099 10,546 0,152 0,140 2,542 2,542 105,35 109,86
2,66 18,456 17,298 5,747 11,936 0,168 0,157 2,855 2,855 106,69 110,20
3,04 19,919 19,05 6,343 13,221 0,181 0,173 3,137 SIS 108,08 110,52
1,52 46,908 45,241 8,027 11,942 0,259 0,239 3,064 2,857 66,94 68,16
2,00 59,202 57,85 10,993 15,364 0,359 0,329 3,927 3,655 67,58 68,37
75x40x 15 2,28 65,844 64,851 12,355 17,282 0,399 0,368 4,407 4,097 67,97 68,49
2,66 74,254 73,944 14,135 19,795 0,450 0,420 5,032 4,669 68,50 68,64
3,04 81,984 82,577 15,809 22,203 0,497 0,469 5,625 5,210 69,04 68,79
2,00 137,768 121,716 14,433 19,818 0,583 0,510 5,018 5,018 50,32 53,53
100 x50 X 17 2,28 154,096 136,97 17,442 22,361 0,681 0,604 5,651 5,651 50,54 53,60
2,66 175,147 157,001 20,235 25,720 0,796 0,714 6,483 6,483 50,84 53,70
3,04 194,948 176,271 22,783 28,974 0,886 0,801 7,283 7,283 51,14 53,79
2,00 241,008 147,651 15,076 22,273 0,808 0,545 5,018 6,491 40,33 51,53
127 x50 X 17 2,28 270,111 166,368 18,385 25,159 0,943 0,657 5,651 7,330 40,49 51,59
2,66 307,855 191,034 22,347 28,984 1,102 0,811 6,483 8,441 40,71 51,68
3,04 343,612 214,866 26,011 32,705 1,230 0,963 7,283 9,521 40,93 51,76
2,00 364,638 169,746 15,842 24,909 1,040 0,561 5,018 7,474 34,67 50,82
2,28 409,326 191,415 19,369 28,164 1,212 0,684 5,651 8,760 34,80 50,89
150 x50 x 20 2,66 467,556 220,033 23,706 32,491 1,417 0,857 6,483 10,110 34,97 50,98
3,04 523,039 247,755 28,018 36,712 1,585 1,032 7,283 11,428 35,15 51,07
4,76 740,89 362,438 43,423 54,506 2,245 1,647 10,510 17,001 35,98 51,45
2,00 946,185 533,105 18,700 34,909 1,771 0,998 7474 6,856 25,48 33,95
2,28 1066,981 603,156 23,176 39,564 2,082 1,225 8,760 9,714 25,55 33,98
200 x 75 x 25 2,66 1226,445 696,474 29,735 45,791 2,514 1,551 10,110 13,222 25,63 34,02
3,04 1380,807 787,796 36,735 51,912 2,954 1,893 11,428 15,574 25,72 34,06
4,76 2017,15 1176,813 67,136 78,306 4,584 3,507 17,001 23,492 26,14 34,22
2,00 1722,182 846,842 19,310 41,273 2,498 1,166 7474 5,440 20,54 29,29
2,28 1945,187 959,233 24,042 46,819 2,933 1,447 9,714 8,096 20,58 29,31
250 x 85 x 25 2,66 2240,865 1109,396 31,059 54,254 3,544 1,858 11,561 12,938 20,64 29,34
3,04 2528,575 1256,859 38,663 61,585 4,169 2,297 13,086 17,269 20,70 29,37
4,76 3733,034 1891,276 75,277 93,452 6,787 4,488 19,597 29,983 20,99 29,49
2,00 2646,769 987,969 19,488 45,818 3,163 1,096 7,474 4,508 17,45 28,57
2,28 2991,76 1119,584 24,301 52,001 3,818 1,384 9,714 6,705 17,49 28,59
300 x85x25 2,66 3450,088 1295,629 31,464 60,300 4,598 1,813 11,561 10,703 17,54 28,62
3,04 3897,119 1468,737 39,264 68,494 5,396 2,278 13,086 16,060 17,59 28,65
4,76 5781,422 2216,286 77,616 104,270 8,760 4,693 19,597 36,474 17,82 28,78

| Lly=Lz=Lb=1Lx

[ Ly=Lz=Lb=Lx2

| Ly=Lz=lb=1Lx3

®3)
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Perfil duplo Ue - CAIXA
Dimensdes (mm) vdo livre L (mm)
Ix (cm4) ly (cm4) Lx = 2500
bw x bfx D t Nc,Rd (tf) Nt,Rd (tf) | Mx,Rd (tf.m) | My,Rd (tf.m) | Vx,Rd (tf) Vy,Rd (tf) Ax Ay
1,52 12,411 11,018 2,543 7,451 0,113 0,100 1,821 1,821 128,49 136,37
2,00 15,271 13,855 3,198 9,455 0,139 0,126 2,291 2,291 130,48 136,99
50x25x 10 2,28 16,725 15,379 3,550 10,546 0,152 0,140 2,542 2,542 131,68 137,32
2,66 18,456 17,298 3,993 11,936 0,168 0,157 2,855 2,855 133,36 137,75
3,04 19,919 19,05 4,397 13,221 0,181 0,173 3,137 3,137 135,11 138,15
1,52 46,908 45,241 7,222 11,942 0,259 0,239 3,064 2,857 83,67 85,20
2,00 59,202 57,85 9,562 15,364 0,359 0,329 3,927 3,655 84,48 85,46
75x40x15 2,28 65,844 64,851 10,742 17,282 0,399 0,368 4,407 4,097 84,96 85,61
2,66 74,254 73,944 12,282 19,795 0,450 0,420 5,032 4,669 85,62 85,80
3,04 81,984 82,577 13,714 22,203 0,497 0,469 5,625 5,210 86,30 85,99
2,00 137,768 121,716 13,539 19,818 0,583 0,510 5,018 5,018 62,90 66,92
100 x50 x 17 2,28 154,096 136,97 16,156 22,361 0,681 0,604 5,651 5,651 63,17 67,00
2,66 175,147 157,001 18,568 25,720 0,796 0,714 6,483 6,483 63,55 67,12
3,04 194,948 176,271 20,900 28,974 0,886 0,801 7,283 7,283 63,93 67,23
2,00 241,008 147,651 14,240 22,273 0,808 0,545 5,018 6,491 50,41 64,41
127 x50 x 17 2,28 270,111 166,368 17,280 25,159 0,943 0,657 5,651 7,330 50,61 64,49
2,66 307,855 191,034 20,862 28,984 1,102 0,811 6,483 8,441 50,88 64,59
3,04 343,612 214,866 24,014 32,705 1,230 0,963 7,283 9,521 51,16 64,70
2,00 364,638 169,746 14,994 24,909 1,040 0,561 5,018 7474 43,34 63,53
2,28 409,326 191,415 18,262 28,164 1,212 0,684 5,651 8,760 43,50 63,61
150 x50 x 20 2,66 467,556 220,033 22,212 32,491 1,417 0,857 6,483 10,110 43,71 63,72
3,04 523,039 247,755 26,226 36,712 1,585 1,032 7,283 11,428 43,93 63,84
4,76 740,89 362,438 40,128 54,506 2,245 1,647 10,510 17,001 44,98 64,31
2,00 946,185 533,105 18,271 34,909 1,771 0,998 7474 6,856 31,85 42,44
2,28 1066,981 603,156 22,639 39,564 2,082 1,225 8,760 9,714 31,93 42,47
200x75x25 2,66 1226,445 696,474 29,033 45,791 2,514 1,551 10,110 13,222 32,04 42,52
3,04 1380,807 787,796 35,844 51,912 2,954 1,893 11,428 15,574 32,15 42,57
4,76 2017,15 1176,813 65,127 78,306 4,584 3,507 17,001 23,492 32,67 42,78
2,00 1722,182 846,842 18,987 41,273 2,498 1,166 7,474 5,440 25,67 36,61
2,28 1945,187 959,233 23,637 46,819 2,933 1,447 9,714 8,096 25,73 36,64
250 x 85 x 25 2,66 2240,865 1109,396 30,529 54,254 3,544 1,858 11,561 12,938 25,80 36,67
3,04 2528,575 1256,859 37,993 61,585 4,169 2,297 13,086 17,269 25,88 36,71
4,76 3733,034 1891,276 73,664 93,452 6,787 4,488 19,597 29,983 26,24 36,86
2,00 2646,769 987,969 19,180 45,818 3,163 1,096 7,474 4,508 21,82 35,71
2,28 2991,76 1119,584 23,915 52,001 3,818 1,384 9,714 6,705 21,86 35,74
300 x 85 x 25 2,66 3450,088 1295,629 30,960 60,300 4,598 1,813 11,561 10,703 21,92 35,78
3,04 3897,119 1468,737 38,625 68,494 5,396 2,278 13,086 16,060 21,98 35,81
4,76 5781,422 2216,286 76,077 1104,270 8,760 4,693 19,597 36,474 22,27 35,97

[ Lly=Lz=Lb=1Lx

[ Ly=Lz=Lb=1Lx2

[ Ly=Lz=Lb=Lx3

(4)
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Perfil duplo Ue - CAIXA
Dimensdes (mm) vdo livre L (mm)
Ix (cm4) ly (cm4) Lx = 3000
bw x bfx D t Nc,Rd (tf) Nt,Rd (tf) | Mx,Rd (tf.m) | My,Rd (tf.m) | Vx,Rd (tf) Vy,Rd (tf) Ax Ay
1,52 12,411 11,018 1,766 7,451 0,113 0,100 1,821 1,821 154,19 163,65
2,00 15,271 13,855 2,221 9,455 0,139 0,126 2,291 2,291 156,58 164,38
50x25x 10 2,28 16,725 15,379 2,465 10,546 0,152 0,140 2,542 2,542 158,02 164,79
2,66 18,456 17,298 2,773 11,936 0,168 0,157 2,855 2,855 160,03 165,31
3,04 19,919 19,05 3,053 13,221 0,181 0,173 3,137 3,137 162,13 165,78
1,52 46,908 45,241 6,264 11,942 0,259 0,239 3,064 2,857 100,40 100,24
2,00 59,202 57,85 8,065 15,364 0,359 0,329 3,927 3,655 101,37 102,55
75x40x15 2,28 65,844 64,851 9,054 17,282 0,399 0,368 4,407 4,097 101,95 102,73
2,66 74,254 73,944 10,345 19,795 0,450 0,420 5,032 4,669 102,75 102,96
3,04 81,984 82,577 11,527 22,203 0,497 0,469 5,625 5,210 103,56 103,19
2,00 137,768 121,716 12,508 19,818 0,583 0,510 5,018 5,018 75,48 80,30
100 x50 x 17 2,28 154,096 136,97 14,550 22,361 0,681 0,604 5,651 5,651 75,80 80,40
2,66 175,147 157,001 16,716 25,720 0,796 0,714 6,483 6,483 76,26 80,54
3,04 194,948 176,271 18,809 28,974 0,886 0,801 7,283 7,283 76,72 80,68
2,00 241,008 147,651 13,273 22,273 0,808 0,545 5,018 6,491 60,49 77,29
127 x50 x 17 2,28 270,111 166,368 15,907 25,159 0,943 0,657 5,651 7,330 60,73 77,39
2,66 307,855 191,034 19,172 28,984 1,102 0,811 6,483 8,441 61,06 77,51
3,04 343,612 214,866 21,780 32,705 1,230 0,963 7,283 9,521 61,39 77,64
2,00 364,638 169,746 14,012 24,909 1,040 0,561 5,018 7474 52,01 76,23
2,28 409,326 191,415 16,877 28,164 1,212 0,684 5,651 8,760 52,20 76,33
150 x50 x 20 2,66 467,556 220,033 20,509 32,491 1,417 0,857 6,483 10,110 52,46 76,47
3,04 523,039 247,755 24,181 36,712 1,585 1,032 7,283 11,428 52,72 76,60
4,76 740,89 362,438 36,438 54,506 2,245 1,647 10,510 17,001 53,98 77,17
2,00 946,185 533,105 17,761 34,909 1,771 0,998 7474 6,856 38,22 50,92
2,28 1066,981 603,156 21,999 39,564 2,082 1,225 8,760 9,714 38,32 50,97
200x75x25 2,66 1226,445 696,474 28,195 45,791 2,514 1,551 10,110 13,222 38,45 51,03
3,04 1380,807 787,796 34,781 51,912 2,954 1,893 11,428 15,574 38,58 51,08
4,76 2017,15 1176,813 62,423 78,306 4,584 3,507 17,001 23,492 39,21 51,33
2,00 1722,182 846,842 18,599 41,273 2,498 1,166 7,474 5,440 30,81 43,93
2,28 1945,187 959,233 23,152 46,819 2,933 1,447 9,714 8,096 30,87 43,96
250 x 85 x 25 2,66 2240,865 1109,396 29,894 54,254 3,544 1,858 11,561 12,938 30,96 44,01
3,04 2528,575 1256,859 37,187 61,585 4,169 2,297 13,086 17,269 31,06 44,05
4,76 3733,034 1891,276 71,738 93,452 6,787 4,488 19,597 29,983 31,49 44,23
2,00 2646,769 987,969 18,810 45,818 3,163 1,096 7,474 4,508 26,18 42,85
2,28 2991,76 1119,584 23,452 52,001 3,818 1,384 9,714 6,705 26,24 42,89
300 x 85 x 25 2,66 3450,088 1295,629 30,354 60,300 4,598 1,813 11,561 10,703 26,31 42,93
3,04 3897,119 1468,737 37,857 68,494 5,396 2,278 13,086 16,060 26,38 42,97
4,76 5781,422 2216,286 74,237 104,270 8,760 4,693 19,597 36,474 26,72 43,16

[ Lly=Lz=Lb=1Lx

[ Ly=Lz=Lb=1Lx2

[ Ly=Lz=Lb=Lx3

()
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Perfil duplo Ue - CAIXA

Dimensdes (mm)

véo livre L (mm)

Ix (cm4) ly (cm4) Lx = 3500
bw x bfx D t Nc,Rd (tf) Nt,Rd (tf) | Mx,Rd (tf.m) | My,Rd (tf.m) | Vx,Rd (tf) Vy,Rd (tf) Ax Ay
1,52 12,411 11,018 1,297 7,451 0,113 0,100 1,821 1,821 179,89 190,92
2,00 15,271 13,855 1,632 9,455 0,139 0,126 2,291 2,291 182,67 191,78
50x25x 10 2,28 16,725 15,379 1,811 10,546 0,152 0,140 2,542 2,542 184,35 192,25
2,66 18,456 17,298 2,037 11,936 0,168 0,157 2,855 2,855 186,71 192,86
3,04 19,919 19,05 2,243 13,221 0,181 0,173 3,137 3,137 189,15 193.41
1,52 46,908 45,241 5,149 11,942 0,259 0,239 3,064 2,857 117,14 119,28
2,00 59,202 57,85 6,594 15,364 0,359 0,329 3,927 3,655 118,27 119,64
75x40x15 2,28 65,844 64,851 7,398 17,282 0,399 0,368 4,407 4,097 118,94 119,85
2,66 74,254 73,944 8,445 19,795 0,450 0,420 5,032 4,669 119,87 120,12
3,04 81,984 82,577 9,388 22,203 0,497 0,469 5,625 5,210 120,82 120,38
2,00 137,768 121,716 11,371 19,818 0,583 0,510 5,018 5,018 88,05 93,68
100 x50 x 17 2,28 154,096 136,97 12,856 22,361 0,681 0,604 5,651 5,651 88,44 93,80
2,66 175,147 157,001 14,764 25,720 0,796 0,714 6,483 6,483 88,97 93,97
3,04 194,948 176,271 16,606 28,974 0,886 0,801 7,283 7,283 89,50 94,13
2,00 241,008 147,651 12,200 22,273 0,808 0,545 5,018 6,491 70,58 90,17
127 x50 x 17 2,28 270,111 166,368 14,418 25,159 0,943 0,657 5,651 7,330 70,85 90,28
2,66 307,855 191,034 17,223 28,984 1,102 0,811 6,483 8,441 71,24 90,43
3,04 343,612 214,866 19,407 32,705 1,230 0,963 7,283 9,521 71,63 90,58
2,00 364,638 169,746 12,924 24,909 1,040 0,561 5,018 7474 60,68 88,94
2,28 409,326 191,415 15,372 28,164 1,212 0,684 5,651 8,760 60,90 89,05
150 x50 x 20 2,66 467,556 220,033 18,657 32,491 1,417 0,857 6,483 10,110 61,20 89,21
3,04 523,039 247,755 21,953 36,712 1,585 1,032 7,283 11,428 61,51 89,37
4,76 740,89 362,438 32,512 54,506 2,245 1,647 10,510 17,001 62,97 90,03
2,00 946,185 533,105 17,175 34,909 1,771 0,998 7474 6,856 44,59 59,41
2,28 1066,981 603,156 21,265 39,564 2,082 1,225 8,760 9,714 44,71 59,46
200x75x25 2,66 1226,445 696,474 27,232 45,791 2,514 1,551 10,110 13,222 44,86 59,53
3,04 1380,807 787,796 33,560 51,912 2,954 1,893 11,428 15,574 45,02 59,60
4,76 2017,15 1176,813 59,352 78,306 4,584 3,507 17,001 23,492 45,74 59,89
2,00 1722,182 846,842 18,151 41,273 2,498 1,166 7,474 5,440 35,95 51,25
2,28 1945,187 959,233 22,591 46,819 2,933 1,447 9,714 8,096 36,02 51,29
250 x 85 x 25 2,66 2240,865 1109,396 29,159 54,254 3,544 1,858 11,561 12,938 36,12 51,34
3,04 2528,575 1256,859 36,256 61,585 4,169 2,297 13,086 17,269 36,23 51,39
4,76 3733,034 1891,276 69,523 93,452 6,787 4,488 19,597 29,983 36,73 51,61
2,00 2646,769 987,969 18,382 45,818 3,163 1,096 7,474 4,508 30,55 50,00
2,28 2991,76 1119,584 22,916 52,001 3,818 1,384 9,714 6,705 30,61 50,03
300 x 85 x 25 2,66 3450,088 1295,629 29,652 60,300 4,598 1,813 11,561 10,703 30,69 50,09
3,04 3897,119 1468,737 36,967 68,494 5,396 2,278 13,086 16,060 30,78 50,14
4,76 5781,422 2216,286 72,118 104,270 8,760 4,693 19,597 36,474 31,18 50,36

[ Lly=Lz=Lb=1Lx

[ Ly=Lz=Lb=1Lx2

[ Ly=Lz=Lb=Lx3

(6)
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Perfil duplo Ue - CAIXA
Dimensdes (mm) vdo livre L (mm)
Ix (cm4) ly (cm4) Lx = 4000
bw x bfx D t Nc,Rd (tf) Nt,Rd (tf) | Mx,Rd (tf.m) | My,Rd (tf.m) | Vx,Rd (tf) Vy,Rd (tf) Ax Ay
1,52 12,411 11,018
2,00 15,271 13,855
50x25x 10 2,28 16,725 15,379
2,66 18,456 17,298
3,04 19,919 19,05
1,52 46,908 45,241 4,229 11,942 0,259 0,239 3,064 2,857 133,87 68,16
2,00 59,202 57,85 5,338 15,364 0,359 0,329 3,927 3,655 135,17 68,37
75x40x15 2,28 65,844 64,851 5,937 17,282 0,399 0,368 4,407 4,097 135,93 68,49
2,66 74,254 73,944 6,695 19,795 0,450 0,420 5,032 4,669 137,00 68,64
3,04 81,984 82,577 7,392 22,203 0,497 0,469 5,625 5,210 138,08 68,79
2,00 137,768 121,716 10,620 19,818 0,583 0,510 5,018 5,018 100,63 53,53
100 x50 x 17 2,28 154,096 136,97 11,926 22,361 0,681 0,604 5,651 5,651 101,07 53,60
2,66 175,147 157,001 13,629 25,720 0,796 0,714 6,483 6,483 101,68 53,70
3,04 194,948 176,271 15,252 28,974 0,886 0,801 7,283 7,283 102,29 53,79
2,00 241,008 147,651 13,001 22,273 0,808 0,545 5,018 6,491 80,66 51,53
127 x50 x 17 2,28 270,111 166,368 15,502 25,159 0,943 0,657 5,651 7,330 80,98 51,59
2,66 307,855 191,034 18,631 28,984 1,102 0,811 6,483 8,441 81,41 51,68
3,04 343,612 214,866 21,017 32,705 1,230 0,963 7,283 9,521 81,86 51,76
2,00 364,638 169,746 14,559 24,909 1,040 0,561 5,018 7474 69,35 50,82
2,28 409,326 191,415 17,628 28,164 1,212 0,684 5,651 8,760 69,60 50,89
150 x50 x 20 2,66 467,556 220,033 21,404 32,491 1,417 0,857 6,483 10,110 69,94 50,98
3,04 523,039 247,755 25,219 36,712 1,585 1,032 7,283 11,428 70,29 51,07
4,76 740,89 362,438 37,968 54,506 2,245 1,647 10,510 17,001 71,97 51,45
2,00 946,185 533,105 17,758 34,909 1,771 0,998 7474 6,856 50,96 33,95
2,28 1066,981 603,156 21,989 39,564 2,082 1,225 8,760 9,714 51,09 33,98
200x75x25 2,66 1226,445 696,474 28,169 45,791 2,514 1,551 10,110 13,222 51,27 34,02
3,04 1380,807 787,796 34,732 51,912 2,954 1,893 11,428 15,574 51,45 34,06
4,76 2017,15 1176,813 62,100 78,306 4,584 3,507 17,001 23,492 52,28 34,22
2,00 1722,182 846,842 18,758 41,273 2,498 1,166 7474 5,440 41,08 29,29
2,28 1945,187 959,233 23,347 46,819 2,933 1,447 9,714 8,096 41,16 29,31
250 x 85 x 25 2,66 2240,865 1109,396 30,142 54,254 3,544 1,858 11,561 12,938 41,29 29,34
3,04 2528,575 1256,859 37,492 61,585 4,169 2,297 13,086 17,269 41,41 29,37
4,76 3733,034 1891,276 72,359 93,452 6,787 4,488 19,597 29,983 41,98 29,49
2,00 2646,769 987,969 19,217 45,818 3,163 1,096 7,474 4,508 3491 28,57
2,28 2991,76 1119,584 23,960 52,001 3,818 1,384 9,714 6,705 34,98 28,59
300 x 85 x 25 2,66 3450,088 1295,629 31,013 60,300 4,598 1,813 11,561 10,703 35,08 28,62
3,04 3897,119 1468,737 38,687 68,494 5,396 2,278 13,086 16,060 35,18 28,65
4,76 5781,422 2216,286 76,156 104,270 8,760 4,693 19,597 36,474 35,63 28,78

[ Lly=Lz=Lb=1Lx

[ Ly=Lz=Lb=1Lx2

[ Ly=Lz=Lb=Lx3

(7)
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Perfil duplo Ue - CAIXA
Dimensdes (mm) vdo livre L (mm)
Ix (cm4) ly (cm4) Lx = 4500
bw x bfx D t Nc,Rd (tf) Nt,Rd (tf) | Mx,Rd (tf.m) | My,Rd (tf.m) | Vx,Rd (tf) Vy,Rd (tf) Ax Ay
1,52 12,411 11,018
2,00 15,271 13,855
50x25x 10 2,28 16,725 15,379
2,66 18,456 17,298
3,04 19,919 19,05
1,52 46,908 45,241 3,342 11,942 0,259 0,239 3,064 2,857 150,61 76,68
2,00 59,202 57,85 4,218 15,364 0,359 0,329 3,927 3,655 152,06 76,91
75x40x15 2,28 65,844 64,851 4,691 17,282 0,399 0,368 4,407 4,097 152,93 77,05
2,66 74,254 73,944 5,290 19,795 0,450 0,420 5,032 4,669 154,12 77,22
3,04 81,984 82,577 5,841 22,203 0,497 0,469 5,625 5,210 155,34 77,39
2,00 137,768 121,716 9,209 19,818 0,583 0,510 5,018 5,018 113,21 60,22
100 x50 x 17 2,28 154,096 136,97 10,329 22,361 0,681 0,604 5,651 5,651 113,71 60,30
2,66 175,147 157,001 11,783 25,720 0,796 0,714 6,483 6,483 114,39 60,41
3,04 194,948 176,271 13,163 28,974 0,886 0,801 7,283 7,283 115,08 60,51
2,00 241,008 147,651 12,150 22,273 0,808 0,545 5,018 6,491 90,74 57,97
127 x50 x 17 2,28 270,111 166,368 14,321 25,159 0,943 0,657 5,651 7,330 91,10 58,04
2,66 307,855 191,034 17,031 28,984 1,102 0,811 6,483 8,441 91,59 58,13
3,04 343,612 214,866 19,124 32,705 1,230 0,963 7,283 9,521 92,09 58,23
2,00 364,638 169,746 13,865 24,909 1,040 0,561 5,018 7474 78,02 57,17
2,28 409,326 191,415 16,651 28,164 1,212 0,684 5,651 8,760 78,30 57,25
150 x50 x 20 2,66 467,556 220,033 20,196 32,491 1,417 0,857 6,483 10,110 78,69 57,35
3,04 523,039 247,755 23,761 36,712 1,585 1,032 7,283 11,428 79,08 57,45
4,76 740,89 362,438 35,298 54,506 2,245 1,647 10,510 17,001 80,96 57,88
2,00 946,185 533,105 17,324 34,909 1,771 0,998 7474 6,856 57,34 38,19
2,28 1066,981 603,156 21,444 39,564 2,082 1,225 8,760 9,714 57,48 38,22
200x75x25 2,66 1226,445 696,474 27,452 45,791 2,514 1,551 10,110 13,222 57,68 38,27
3,04 1380,807 787,796 33,819 51,912 2,954 1,893 11,428 15,574 57,88 38,31
4,76 2017,15 1176,813 59,756 78,306 4,584 3,507 17,001 23,492 58,81 38,50
2,00 1722,182 846,842 18,466 41,273 2,498 1,166 7474 5,440 46,21 32,95
2,28 1945,187 959,233 22,980 46,819 2,933 1,447 9,714 8,096 46,31 32,97
250 x 85 x 25 2,66 2240,865 1109,396 29,661 54,254 3,544 1,858 11,561 12,938 46,45 33,01
3,04 2528,575 1256,859 36,880 61,585 4,169 2,297 13,086 17,269 46,58 33,04
4,76 3733,034 1891,276 70,872 93,452 6,787 4,488 4,488 29,983 47,23 33,18
2,00 2646,769 987,969 19,003 45,818 3,163 1,096 7,474 4,508 39,27 32,14
2,28 2991,76 1119,584 23,691 0,001 3,818 1,384 9,714 6,705 SOIS5) 32,17
300 x 85 x 25 2,66 3450,088 1295,629 30,660 60,300 4,598 1,813 11,561 10,703 39,46 32,20
3,04 3897,119 1468,737 38,237 68,494 5,396 2,278 13,086 16,060 39,57 32,23
4,76 5781,422 2216,286 75,059 104,270 8,760 4,693 19,597 36,474 40,09 32,37

[ Lly=Lz=Lb=1Lx

[ Ly=Lz=Lb=1Lx2

[ Ly=Lz=Lb=Lx3

(8)
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Perfil duplo Ue - CAIXA

Dimensdes (mm)

véo livre L (mm)

Ix (cm4) ly (cm4) Lx = 5000
bw x bfx D t Nc,Rd (tf) Nt,Rd (tf) | Mx,Rd (tf.m) | My,Rd (tf.m) | Vx,Rd (tf) Vy,Rd (tf) Ax Ay
1,52 12,411 11,018
2,00 15,271 13,855
50x25x 10 2,28 16,725 15,379
2,66 18,456 17,298
3,04 19,919 19,05
1,52 46,908 45,241 2,707 11,942 0,259 0,239 3,064 2,857 167,34 85,20
2,00 59,202 57,85 3,416 15,364 0,359 0,329 3,927 3,655 168,96 85,46
75x40x15 2,28 65,844 64,851 3,800 17,282 0,399 0,368 4,407 4,097 169,92 85,61
2,66 74,254 73,944 4,285 19,795 0,450 0,420 5,032 4,669 171,24 85,80
3,04 81,984 82,577 4,731 22,203 0,497 0,469 5,625 5,210 172,60 85,99
2,00 137,768 121,716 7,852 19,818 0,583 0,510 5,018 5,018 125,79 66,92
100 x50 x 17 2,28 154,096 136,97 8,795 22,361 0,681 0,604 5,651 5,651 126,34 67,00
2,66 175,147 157,001 10,014 25,720 0,796 0,714 6,483 6,483 127,09 67,12
3,04 194,948 176,271 11,165 28,974 0,886 0,801 7,283 7,283 127,86 67,23
2,00 241,008 147,651 11,187 22,273 0,808 0,545 5,018 6,491 100,82 64,41
127 x50 x 17 2,28 270,111 166,368 13,102 25,159 0,943 0,657 5,651 7,330 101,22 64,49
2,66 307,855 191,034 15,344 28,984 1,102 0,811 6,483 8,441 101,77 64,59
3,04 343,612 214,866 17,210 32,705 1,230 0,963 7,283 9,521 102,32 64,70
2,00 364,638 169,746 13,123 24,909 1,040 0,561 5,018 7474 86,69 63,53
2,28 409,326 191,415 15,621 28,164 1,212 0,684 5,651 8,760 87,00 63,61
150 x50 x 20 2,66 467,556 220,033 18,923 32,491 1,417 0,857 6,483 10,110 87,43 63,72
3,04 523,039 247,755 22,222 36,712 1,585 1,032 7,283 11,428 87,87 63,84
4,76 740,89 362,438 32,535 54,506 2,245 1,647 10,510 17,001 89,96 64,31
2,00 946,185 533,105 16,852 34,909 1,771 0,998 7474 6,856 63,71 42,44
2,28 1066,981 603,156 20,850 39,564 2,082 1,225 8,760 9,714 63,87 42,47
200x75x25 2,66 1226,445 696,474 26,670 45,791 2,514 1,551 10,110 13,222 64,09 42,52
3,04 1380,807 787,796 32,822 51,912 2,954 1,893 11,428 15,574 64,31 42,57
4,76 2017,15 1176,813 57,240 78,306 4,584 3,507 17,001 23,492 65,35 42,78
2,00 1722,182 846,842 18,145 41,273 2,498 1,166 7474 5,440 51,34 36,61
2,28 1945,187 959,233 22,578 46,819 2,933 1,447 9,714 8,096 51,45 36,64
250 x 85 x 25 2,66 2240,865 1109,396 29,131 54,254 3,544 1,858 11,561 12,938 51,61 36,67
3,04 2528,575 1256,859 36,206 61,585 4,169 2,297 13,086 17,269 51,76 36,71
4,76 3733,034 1891,276 69,245 93,452 6,787 4,488 19,597 29,983 52,48 36,86
2,00 2646,769 987,969 18,766 45,818 3,163 1,096 7,474 4,508 43,64 35,71
2,28 2991,76 1119,584 23,393 52,001 3,818 1,384 9,714 6,705 43,73 35,74
300 x 85 x 25 2,66 3450,088 1295,629 30,269 60,300 4,598 1,813 11,561 10,703 43,85 35,78
3,04 3897,119 1468,737 37,740 68,494 5,396 2,278 13,086 16,060 43,97 35,81
4,76 5781,422 2216,286 73,852 104,270 8,760 4,693 19,597 36,474 44,54 35,97

[ Lly=Lz=Lb=1Lx

[ Ly=Lz=Lb=1Lx2

[ Ly=Lz=Lb=Lx3

9)
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Perfil duplo Ue - CAIXA
Dimensdes (mm) vdo livre L (mm)
Ix (cm4) ly (cm4) Lx = 5500
bw x bfx D t Nc,Rd (tf) Nt,Rd (tf) My,Rd (tf.m) | Vx,Rd (tf) Vy,Rd (tf) Ax Ay
1,52 12,411 11,018
2,00 15,271 13,855
50x25x 10 2,28 16,725 15,379
2,66 18,456 17,298
3,04 19,919 19,05
1,52 46,908 45,241 2,237 11,942 0,259 0,239 3,064 2,857 184,08 93,72
2,00 59,202 57,85 2,823 15,364 0,359 0,329 3,927 3,655 185,85 94,01
75x40x15 2,28 65,844 64,851 3,140 17,282 0,399 0,368 4,407 4,097 186,91 94,17
2,66 74,254 73,944 3,541 19,795 0,450 0,420 5,032 4,669 188,37 94,38
3,04 81,984 82,577 3,910 22,203 0,497 0,469 5,625 5,210 189,86 84,59
2,00 137,768 121,716 6,570 19,818 0,583 0,510 5,018 5,018 138,37 73,61
100 x50 x 17 2,28 154,096 136,97 7,349 22,361 0,681 0,604 5,651 5,651 128,97 73,70
2,66 175,147 157,001 8,353 25,720 0,796 0,714 6,483 6,483 129,80 73,83
3,04 194,948 176,271 9,297 28,974 0,886 0,801 7,283 7,283 140,65 73,96
2,00 241,008 147,651 10,155 22,273 0,808 0,545 5,018 6,491 110,91 70,85
127 x50 x 17 2,28 270,111 166,368 11,867 25,159 0,943 0,657 5,651 7,330 111,34 70,94
2,66 307,855 191,034 7,330 28,984 1,102 0,811 6,483 8,441 111,94 71,05
3,04 343,612 214,866 15,317 32,705 1,230 0,963 7,283 9,521 112,55 71,17
2,00 364,638 169,746 12,340 24,909 1,040 0,561 5,018 7474 95,35 69,88
2,28 409,326 191,415 14,556 28,164 1,212 0,684 5,651 8,760 95,70 69,97
150 x50 x 20 2,66 467,556 220,033 17,604 32,491 1,417 0,857 6,483 10,110 96,17 70,10
3,04 523,039 247,755 20,509 36,712 1,585 1,032 7,283 11,428 96,66 70,22
4,76 740,89 362,438 29,732 54,506 2,245 1,647 10,510 17,001 98,95 70,74
2,00 946,185 533,105 16,344 34,909 1,771 0,998 7474 6,856 70,08 46,68
2,28 1066,981 603,156 20,211 39,564 2,082 1,225 8,760 9,714 70,25 46,72
200x75x25 2,66 1226,445 696,474 25,828 45,791 2,514 1,551 10,110 13,222 70,49 46,77
3,04 1380,807 787,796 31,749 51,912 2,954 1,893 11,428 15,574 70,74 46,83
4,76 2017,15 1176,813 54,583 78,306 4,584 3,507 17,001 23,492 71,88 47,05
2,00 1722,182 846,842 17,797 41,273 2,498 1,166 7474 5,440 56,48 40,27
2,28 1945,187 959,233 22,140 46,819 2,933 1,447 9,714 8,096 56,60 40,30
250 x 85 x 25 2,66 2240,865 1109,396 28,556 54,254 3,544 1,858 11,561 12,938 56,77 40,34
3,04 2528,575 1256,859 35,474 61,585 4,169 2,297 13,086 17,269 56,94 40,38
4,76 3733,034 1891,276 67,488 93,452 6,787 4,488 19,597 29,983 57,72 40,55
2,00 2646,769 987,969 18,507 45,818 3,163 1,096 7,474 4,508 48,00 39,28
2,28 2991,76 1119,584 23,068 52,001 3,818 1,384 9,714 6,705 48,10 39,31
300 x 85 x 25 2,66 3450,088 1295,629 29,842 60,300 4,598 1,813 11,561 10,703 48,23 39,35
3,04 3897,119 1468,737 10,703 68,494 5,396 2,278 13,086 16,060 48,37 39,39
4,76 5781,422 2216,286 72,539 104,270 8,760 4,693 19,597 36,474 48,99 39,57

[ Lly=Lz=Lb=1Lx

[ Ly=Lz=Lb=1Lx2

[ Ly=Lz=Lb=Lx3

(10)
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Perfil duplo Ue - CAIXA
Dimensdes (mm) vdo livre L (mm)
Ix (cm4) ly (cm4) Lx = 6000
bw x bfx D t Nc,Rd (tf) Nt,Rd (tf) | Mx,Rd (tf.m) | My,Rd (tf.m) | Vx,Rd (tf) Vy,Rd (tf) Ax Ay
1,52 12,411 11,018
2,00 15,271 13,855
50x25x 10 2,28 16,725 15,379
2,66 18,456 17,298
3,04 19,919 19,05
1,52 46,908 45,241
2,00 59,202 57,85
75x40x15 2,28 65,844 64,851
2,66 74,254 73,944
3,04 81,984 82,577
2,00 137,768 121,716 5,521 19,818 0,583 0,510 5,018 5,018 150,95 80,30
100 x50 x 17 2,28 154,096 136,97 6,175 22,361 0,681 0,604 5,651 5,651 151,61 80,40
2,66 175,147 157,001 7,019 25,720 0,796 0,714 6,483 6,483 152,51 80,54
3,04 194,948 176,271 7,812 28,974 0,886 0,801 7,283 7,283 153,43 80,68
2,00 241,008 147,651 9,129 22,273 0,808 0,545 5,018 6,491 120,99 77,29
127 x50 x 17 2,28 270,111 166,368 10,550 25,159 0,943 0,657 5,651 7,330 121,46 77,39
2,66 307,855 191,034 12,052 28,984 1,102 0,811 6,483 8,441 122,12 77,51
3,04 343,612 214,866 13,481 32,705 1,230 0,963 7,283 9,521 122,79 77,64
2,00 364,638 169,746 11,430 24,909 1,040 0,561 5,018 7474 104,02 76,23
2,28 409,326 191,415 13,470 28,164 1,212 0,684 5,651 8,760 104,40 76,33
150 x50 x 20 2,66 467,556 220,033 16,259 32,491 1,417 0,857 6,483 10,110 104,92 76,47
3,04 523,039 247,755 18,666 36,712 1,585 1,032 7,283 11,428 105,44 76,60
4,76 740,89 362,438 26,939 54,506 2,245 1,647 10,510 17,001 107,95 77,17
2,00 946,185 533,105 15,805 34,909 1,771 0,998 7474 6,856 76,45 50,92
2,28 1066,981 603,156 19,532 39,564 2,082 1,225 8,760 9,714 76,64 50,97
200x75x25 2,66 1226,445 696,474 24,933 45,791 2,514 1,551 10,110 13,222 76,90 51,03
3,04 1380,807 787,796 30,608 51,912 2,954 1,893 11,428 15,574 77,17 51,08
4,76 2017,15 1176,813 51,814 78,306 4,584 3,507 17,001 23,492 78,42 51,33
2,00 1722,182 846,842 17,423 41,273 2,498 1,166 7474 5,440 61,61 43,93
2,28 1945,187 959,233 21,671 46,819 2,933 1,447 9,714 8,096 61,75 43,96
250 x 85 x 25 2,66 2240,865 1109,396 27,938 54,254 3,544 1,858 11,561 12,938 61,93 44,01
3,04 2528,575 1256,859 34,687 61,585 4,169 2,297 13,086 17,269 62,11 44,05
4,76 3733,034 1891,276 65,612 93,452 6,787 4,488 19,597 29,983 62,97 44,23
2,00 2646,769 987,969 18,228 45,818 3,163 1,096 7,474 4,508 52,36 42,85
2,28 2991,76 1119,584 22,718 52,001 3,818 1,384 9,714 6,705 52,47 42,89
300 x 85 x 25 2,66 3450,088 1295,629 29,382 60,300 4,598 1,813 11,561 10,703 52,62 42,93
3,04 3897,119 1468,737 36,611 68,494 5,396 2,278 13,086 16,060 52,76 42,97
4,76 5781,422 2216,286 71,128 104,270 8,760 4,693 19,597 36,474 53,45 43,16

[ Lly=Lz=Lb=1Lx

[ Ly=Lz=Lb=1Lx2

[ Ly=Lz=Lb=Lx3

(11)
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Perfil duplo Ue - CAIXA

Dimenso6es (mm)

vao livre L (mm)

Ix (cm4) ly (cm4) Lx = 6000
bw x bf x D t Nc,Rd (tf) Nt,Rd (tf) | Mx,Rd (tf.m) | My,Rd (tf.m) | Vx,Rd (tf) Vy,Rd (tf) Ax Ay
1,52 12,411 11,018
2,00 15,271 13,855
50 x 25 x 10 2,28 16,725 15,379
2,66 18,456 17,298
3,04 19,919 19,05
1,52 46,908 45,241
2,00 59,202 57,85
75x40x15 2,28 65,844 64,851
2,66 74,254 73,944
3,04 81,984 82,577
2,00 137,768 121,716 5,521 19,818 0,583 0,510 5,018 5,018 150,95 53,53
100 x50 x 17 2,28 154,096 136,97 6,175 22,361 0,681 0,604 5,651 5,651 151,61 53,60
2,66 175,147 157,001 7,019 25,720 0,796 0,714 6,483 6,483 152,51 53,70
3,04 194,948 176,271 7,812 28,974 0,886 0,801 7,283 7,283 153,43 53,79
2,00 241,008 147,651 9,129 22,273 0,808 0,545 5,018 6,491 120,99 51,53
127 x50 x 17 2,28 270,111 166,368 10,550 25,159 0,943 0,657 5,651 7,330 121,46 51,59
2,66 307,855 191,034 12,052 28,984 1,102 0,811 6,483 8,441 122,12 51,68
3,04 343,612 214,866 13,481 32,705 1,230 0,963 7,283 9,521 122,79 51,76
2,00 364,638 169,746 11,430 24,909 1,040 0,561 5,018 7,474 104,02 50,82
2,28 409,326 191,415 13,470 28,164 1,212 0,684 5,651 8,760 104,40 50,89
150 x50 x 20 2,66 467,556 220,033 16,259 32,491 1,417 0,857 6,483 10,110 104,92 50,98
3,04 523,039 247,755 18,666 36,712 1,585 1,032 7,283 11,428 105,44 51,07
4,76 740,89 362,438 26,939 54,506 2,245 1,647 10,510 17,001 107,95 51,45
2,00 946,185 533,105 15,805 34,909 1,771 0,998 7,474 6,856 76,45 33,95
2,28 1066,981 603,156 19,532 39,564 2,082 1,225 8,760 9,714 76,64 33,98
200 x 75 x 25 2,66 1226,445 696,474 24,933 45,791 2,514 1,551 10,110 13,222 76,90 34,02
3,04 1380,807 787,796 30,608 51,912 2,954 1,893 11,428 15,574 77,17 34,06
4,76 2017,15 1176,813 51,814 78,306 4,584 3,507 17,001 23,492 78,42 34,22
2,00 1722,182 846,842 17,423 41,273 2,498 1,166 7474 5,440 61,61 29,29
2,28 1945,187 959,233 21,671 46,819 2,933 1,447 9,714 8,096 61,75 29,31
250 x 85 x 25 2,66 2240,865 1109,396 27,938 54,254 3,544 1,858 11,561 12,938 61,93 29,34
3,04 2528,575 1256,859 34,687 61,585 4,169 2,297 13,086 17,269 62,11 29,37
4,76 3733,034 1891,276 65,612 93,452 6,787 4,488 19,597 29,983 62,97 29,49
2,00 2646,769 987,969 18,228 45,818 3,163 1,096 7474 4,508 52,36 28,57
2,28 2991,76 1119,584 22,718 52,001 3,818 1,384 9,714 6,705 52,47 28,59
300 x 85 x 25 2,66 3450,088 1295,629 29,382 60,300 4,598 1,813 11,561 10,703 52,62 28,62
3,04 3897,119 1468,737 36,611 68,494 5,396 2,278 13,086 16,060 52,76 28,65
4,76 5781,422 2216,286 71,128 104,270 8,760 4,693 19,597 36,474 53,45 28,78

[ Ly=Lz=Lb=1Lx

[ Ly=Lz=Lb=1Lx2

[ Ly=Lz=Lb=Lx3

(12)
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Perfil duplo Ue - CAIXA
Dimens&es (mm) véo livre L (mm)
Ix (cm4) ly (cm4) Lx = 6500
bw x bf x D t Nc,Rd (tf) Nt,Rd (tf) [ Mx,Rd (tf.m) [My,Rd (tt.m)| Vx,Rd (tf) AXx Ay
1,52 12,411 11,018
2,00 15,271 13,855
50 x25x10 2,28 16,725 15,379
2,66 18,456 17,298
3,04 19,919 19,05
1,52 46,908 45,241
2,00 59,202 57,85
75x40x15 2,28 65,844 64,851
2,66 74,254 73,944
3,04 81,984 82,577
2,00 137,768 121,716 4,704 19,818 0,583 0,510 5,018 5,018 163,53 58,00
100 x50 x17 2,28 154,096 136,97 5,262 22,361 0,681 0,604 5,651 5,651 164,24 58,08
2,66 175,147 157,001 5,980 25,720 0,796 0,714 6,483 6,483 165,22 58,18
3,04 194,948 176,271 6,656 28,974 0,886 0,801 7,283 7,283 166,22 58,28
2,00 241,008 147,651 8,124 22,273 0,808 0,545 5,018 6,491 131,07 55,83
127 x50 x 17 2,28 270,111 166,368 9,210 25,159 0,943 0,657 5,651 7,330 131,59 55,90
2,66 307,855 191,034 10,506 28,984 1,102 0,811 6,483 8,441 132,30 55,99
3,04 343,612 214,866 11,735 32,705 1,230 0,963 7,283 9,521 133,02 56,08
2,00 364,638 169,746 10,516 24,909 1,040 0,561 5,018 7,474 112,69 55,06
2,28 409,326 191,415 12,377 28,164 1,212 0,684 5,651 8,760 113,10 55,14
150 x50 x 20 2,66 467,556 220,033 14,903 32,491 1,417 0,857 6,483 10,110 113,66 55,24
3,04 523,039 247,755 16,851 36,712 1,585 1,032 7,283 11,428 114,23 55,33
4,76 740,89 362,438 24,199 54,506 2,245 1,647 10,510 17,001 116,95 55,74
2,00 946,185 533,105 15,238 34,909 1,771 0,998 7474 6,856 82,82 36,78
2,28 1066,981 603,156 18,818 39,564 2,082 1,225 8,760 9,714 83,03 36,81
200x75x25 2,66 1226,445 696,474 23,992 45,791 2,514 1,551 10,110 13,222 83,31 36,86
3,04 1380,807 787,796 29,406 51,912 2,954 1,893 11,428 15,574 83,60 36,90
4,76 2017,15 1176,813 48,963 78,306 4,584 3,507 17,001 23,492 84,95 37,08
2,00 1722,182 846,842 17,026 41,273 2,498 1,166 7,474 5,440 66,75 31,73
2,28 1945,187 959,233 21,171 46,819 2,933 1,447 9,714 8,096 66,89 31,76
250 x 85 x 25 2,66 2240,865 1109,396 27,281 54,254 3,544 1,858 11,561 12,938 67,09 31,79
3,04 2528,575 1256,859 33,849 61,585 4,169 2,297 13,086 17,269 67,29 31,82
4,76 3733,034 1891,276 63,628 93,452 6,787 4,488 19,597 29,983 68,22 31,95
2,00 2646,769 987,969 17,929 45,818 3,163 1,096 7474 4,508 56,73 30,96
2,28 2991,76 1119,584 22,343 52,001 3,818 1,384 9,714 6,705 56,84 30,98
300 x 85 x 25 2,66 3450,088 1295,629 28,889 60,300 4,598 1,813 11,561 10,703 57,00 31,01
3,04 3897,119 1468,737 35,984 68,494 5,396 2,278 13,086 16,060 57,16 31,04
4,76 5781,422 2216,286 69,625 104,270 8,760 4,693 19,597 36,474 57,90 31,18

| Ly=Lz=Lb=1Lx

| Ly=Lz=Lb=Lx2

[ Ly=Lz=Lb=1Lx3

(13)
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Perfil duplo Ue - CAIXA
Dimensdes (mm) vdo livre L (mm)
Ix (cm4) ly (cm4) Lx = 7000
bw x bfx D t Nc,Rd (tf) Nt,Rd (tf) | Mx,Rd (tf.m) | My,Rd (tf.m) | Vx,Rd (tf) Vy,Rd (tf) Ax Ay
1,52 12,411 11,018
2,00 15,271 13,855
50x25x 10 2,28 16,725 15,379
2,66 18,456 17,298
3,04 19,919 19,05
1,52 46,908 45,241
2,00 59,202 57,85
75x40x15 2,28 65,844 64,851
2,66 74,254 73,944
3,04 81,984 82,577
2,00 137,768 121,716 4,056 19,818 0,583 0,510 5,018 5,018 176,11 62,45
100 x50 x 17 2,28 154,096 136,97 4,537 22,361 0,681 0,604 5,651 5,651 176,88 62,53
2,66 175,147 157,001 5,157 25,720 0,796 0,714 6,483 6,483 177,93 62,64
3,04 194,948 176,271 5,739 28,974 0,886 0,801 7,283 7,283 179,01 62,74
2,00 241,008 147,651 7,096 22,273 0,808 0,545 5,018 6,491 141,15 60,10
127 x50 x 17 2,28 270,111 166,368 7,952 25,159 0,943 0,657 5,651 7,330 141,71 60,18
2,66 307,855 191,034 9,064 28,984 1,102 0,811 6,483 8,441 142,47 60,28
3,04 343,612 214,866 10,116 32,705 1,230 0,963 7,283 9,521 143,25 60,38
2,00 364,638 169,746 9,609 24,909 1,040 0,561 5,018 7474 121,36 59,28
2,28 409,326 191,415 11,292 28,164 1,212 0,684 5,651 8,760 121,80 59,36
150 x50 x 20 2,66 467,556 220,033 13,460 32,491 1,417 0,857 6,483 10,110 122,40 59,47
3,04 523,039 247,755 15,088 36,712 1,585 1,032 7,283 11,428 123,02 59,57
4,76 740,89 362,438 21,552 54,506 2,245 1,647 10,510 17,001 125,94 60,01
2,00 946,185 533,105 14,647 34,909 1,771 0,998 7474 6,856 89,19 39,60
2,28 1066,981 603,156 18,073 39,564 2,082 1,225 8,760 9,714 89,41 39,63
200x75x25 2,66 1226,445 696,474 23,009 45,791 2,514 1,551 10,110 13,222 89,72 39,68
3,04 1380,807 787,796 28,152 51,912 2,954 1,893 11,428 15,574 90,03 39,73
4,76 2017,15 1176,813 46,060 78,306 4,584 3,507 17,001 23,492 91,49 39,92
2,00 1722,182 846,842 16,607 41,273 2,498 1,166 7474 5,440 71,88 34,16
2,28 1945,187 959,233 20,643 46,819 2,933 1,447 9,714 8,096 72,04 34,19
250 x 85 x 25 2,66 2240,865 1109,396 26,587 54,254 3,544 1,858 11,561 12,938 72,25 34,22
3,04 2528,575 1256,859 32,965 61,585 4,169 2,297 13,086 17,269 72,46 34,26
4,76 3733,034 1891,276 61,549 93,452 6,787 4,488 19,597 29,983 73,47 34,40
2,00 2646,769 987,969 17,612 45,818 3,163 1,096 7,474 4,508 61,09 33,33
2,28 2991,76 1119,584 21,944 52,001 3,818 1,384 9,714 6,705 61,22 33,35
300 x 85 x 25 2,66 3450,088 1295,629 28,365 60,300 4,598 1,813 11,561 10,703 61,39 33,39
3,04 3897,119 1468,737 35,317 68,494 5,396 2,278 13,086 16,060 61,56 33,42
4,76 5781,422 2216,286 68,037 104,270 8,760 4,693 19,597 36,474 62,36 33,57

[ Lly=Lz=Lb=1Lx

[ Ly=Lz=Lb=1Lx2

[ Ly=Lz=Lb=Lx3

(14)
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Perfil duplo Ue - CAIXA
Dimensdes (mm) vdo livre L (mm)
Ix (cm4) ly (cm4) Lx = 7500
bw x bfx D t Nc,Rd (tf) Nt,Rd (tf) | Mx,Rd (tf.m) | My,Rd (tf.m) | Vx,Rd (tf) Vy,Rd (tf) Ax Ay
1,52 12,411 11,018
2,00 15,271 13,855
50x25x 10 2,28 16,725 15,379
2,66 18,456 17,298
3,04 19,919 19,05
1,52 46,908 45,241
2,00 59,202 57,85
75x40x15 2,28 65,844 64,851
2,66 74,254 73,944
3,04 81,984 82,577
2,00 137,768 121,716 BI588 19,818 0,583 0,510 5,018 5,018 188,69 66,92
100 x50 x 17 2,28 154,096 136,97 3,952 22,361 0,681 0,604 5,651 5,651 189,51 67,00
2,66 175,147 157,001 4,492 25,720 0,796 0,714 6,483 6,483 190,64 67,12
3,04 194,948 176,271 5,000 28,974 0,886 0,801 7,283 7,283 191,79 67,23
2,00 241,008 147,651 6,181 22,273 0,808 0,545 5,018 6,491 151,24 64,41
127 x50 x 17 2,28 270,111 166,368 6,927 25,159 0,943 0,657 5,651 7,330 151,83 64,49
2,66 307,855 191,034 7,895 28,984 1,102 0,811 6,483 8,441 152,65 64,59
3,04 343,612 214,866 8,812 32,705 1,230 0,963 7,283 9,521 153,48 64,70
2,00 364,638 169,746 8,719 24,909 1,040 0,561 5,018 7474 130,03 63,53
2,28 409,326 191,415 10,226 28,164 1,212 0,684 5,651 8,760 130,50 63,61
150 x50 x 20 2,66 467,556 220,033 11,968 32,491 1,417 0,857 6,483 10,110 131,14 63,72
3,04 523,039 247,755 13,399 36,712 1,585 1,032 7,283 11,428 131,80 63,84
4,76 740,89 362,438 19,001 54,506 2,245 1,647 10,510 17,001 134,94 64,31
2,00 946,185 533,105 14,036 34,909 1,771 0,998 7474 6,856 95,56 42,44
2,28 1066,981 603,156 17,303 39,564 2,082 1,225 8,760 9,714 95,80 42,47
200x75x25 2,66 1226,445 696,474 21,992 45,791 2,514 1,551 10,110 13,222 96,13 42,52
3,04 1380,807 787,796 26,740 51,912 2,954 1,893 11,428 15,574 96,46 42,57
4,76 2017,15 1176,813 43,133 78,306 4,584 3,507 17,001 23,492 98,02 42,78
2,00 1722,182 846,842 16,167 41,273 2,498 1,166 7474 5,440 77,02 36,61
2,28 1945,187 959,233 20,091 46,819 2,933 1,447 9,714 8,096 77,18 36.64
250 x 85 x 25 2,66 2240,865 1109,396 25,859 54,254 3,544 1,858 11,561 12,938 77,41 36,67
3,04 2528,575 1256,859 32,038 61,585 4,169 2,297 13,086 17,269 77,64 36,71
4,76 3733,034 1891,276 59,388 93,452 6,787 4,488 19,597 29,983 78,71 36,86
2,00 2646,769 987,969 17,278 45,818 3,163 1,096 7,474 4,508 65,46 35,71
2,28 2991,76 1119,584 21,524 52,001 3,818 1,384 9,714 6,705 65,59 35,74
300 x 85 x 25 2,66 3450,088 1295,629 27,812 60,300 4,598 1,813 11,561 10,703 65,77 35,78
3,04 3897,119 1468,737 34,613 68,494 5,396 2,278 13,086 16,060 65,95 35,81
4,76 5781,422 2216,286 66,370 104,270 8,760 4,693 19,597 36,474 66,81 35,97

[ Lly=Lz=Lb=1Lx

[ Ly=Lz=Lb=1Lx2

[ Ly=Lz=Lb=Lx3

(15)
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Perfil duplo Ue - CAIXA

Dimensdes (mm)

véo livre L (mm)

Ix (cm4) ly (cm4) Lx = 8000
bw X bf x D t Nc.Rd (tf) | NGLRd (tf) | Mx.Rd (tt.m) [ My.Rd (tt.m)| Vx.Rd (t) | Vy.Rd (i) Ax Ay
152 12411 11,018
2,00 15,271 13,855
50 x 25 x 10 2.28 16,725 15,379
2,66 18,456 17,298
3,04 19,919 19,05
152 46,908 45241
2,00 59,202 57,85
75x40 x 15 2.28 65,844 64,851
2,66 74,254 73,944
3,04 81,984 82,577
2,00 137,768 121,716
2.28 154,096 136,97
10050 %175 66 175,147 157,001
3,04 194,948 176,271
2,00 241,008 147,651 5433 22,273 0,808 0,545 5,018 6,491 161,32 68,71
197 x50 x 17228 270,111 166,368 6,089 25,159 0,943 0,657 5,651 7,330 161,95 68,80
2,66 307,855 191,034 6,939 28,984 1,102 0,811 6,483 8,441 162,83 68,91
3,04 343,612 214,866 7,745 32,705 1,230 0,963 7,283 9,521 163,71 69,02
2,00 364,638 169,746 7,842 24,909 1,040 0,561 5018 7,474 138,70 67,77
2,28 409,326 191,415 9,175 28,164 1212 0,684 5,651 8,760 139,20 67,86
150 x50 x20[ __ 2,66 467,556 220,033 10,539 32,491 1417 0,857 6,483 10,110 139,89 67,98
3,04 523,039 247,755 11,790 36,712 1,585 1,032 7,283 11,428 140,59 68,10
4,76 740,89 362,438 16,700 54,506 2,245 1,647 10,510 17,001 143,93 68,61
2,00 946,185 533,105 13,409 34,909 1,771 0,998 7474 6,856 101,93 45,27
2.28 1066981 | 603,156 16,512 39,564 2,082 1,225 8,760 9,714 102,19 4531
200x75x25 2,66 1226,445 | 696,474 20,948 45,791 2,514 1,551 10,110 13,222 102,54 45,36
3,04 1380,807 | 787,796 25,245 51,912 2,954 1,893 11,428 15574 102,89 4541
4,76 2017,15_| 1176,813 40,210 78,306 4,584 3,507 17,001 23,492 104,56 45,63
2,00 1722182 | 846,842 15,710 41,273 2,498 1,166 7474 5440 82,15 39,06
2,28 1945187 | 950,233 19,516 46,819 2,933 1,447 9,714 8,096 82,33 39,08
250 x85x25 __ 2,66 2240,865 | 1109,396 25,101 54,254 3,544 1,858 11,561 12,938 82,57 39.12
3,04 2528,575 | 1256,859 31,071 61,585 4,169 2,297 13,086 17,269 82,82 39,16
4,76 3733,034 | 1891,276 57,155 93,452 6,787 4,488 19,597 29,983 83,96 39,32
2,00 2646,769 | 987,969 16,927 45,818 3,163 1,096 7,474 4,508 69,82 38,10
2.28 299176 | 1119,584 21,083 52,001 3,818 1,384 9714 6,705 69,96 38,13
300x85x25 2,66 3450,088 | 1295,629 27,232 60,300 4,598 1,813 11,561 10,703 70,16 38,17
3,04 3897,119 | 1468,737 33,875 68,494 5396 2,278 13,086 16,060 70,35 38,20
4,76 5781,422 | 2216,286 64,632 104,270 8,760 4,693 19,507 36,474 71,27 38,37

[ Lly=Lz=Lb=1Lx

[ Ly=Lz=Lb=1Lx2

[ Ly=Lz=Lb=Lx3

(16)
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Perfil duplo Ue - CAIXA
Dimensdes (mm) vdo livre L (mm)
Ix (cm4) ly (cm4) Lx = 8500
bw x bf x D t Nc,Rd (tf) | NtRd (tf) [Mx,Rd (tt.m)[My,Rd (tt.m)] Vx,Rd (tf) | Vy.Rd (tf) Ax Ay
1,52 12,411 11,018
2,00 15,271 13,855
50x25x 10 2,28 16,725 15,379
2,66 18,456 17,298
3,04 19,919 19,05
1,52 46,908 45,241
2,00 59,202 57,85
75x40x15 2,28 65,844 64,851
2,66 74,254 73,944
3,04 81,984 82,577
2,00 137,768 121,716
2,28 154,096 136,97
100x80x17—'6g 175147 157,001
3,04 194,948 176,271
2,00 241,008 147,651 4,812 22,273 0,808 0,545 5,018 6,491 171,40 72,99
127 x50 x 17 2,28 270,111 166,368 5,393 25,159 0,943 0,657 5,651 7,330 172,08 73,08
2,66 307,855 191,034 6,147 28,984 1,102 0,811 6,483 8,441 173,00 73,20
3,04 343,612 214,866 6,861 32,705 1,230 0,963 7,283 9,521 173,95 73,32
2,00 364,638 169,746 7,074 24,909 1,040 0,561 5,018 7474 147,36 71,99
2,28 409,326 191,415 8,173 28,164 1,212 0,684 5,651 8,760 147,90 72,08
150 x50 x 20 2,66 467,556 220,033 9,336 32,491 1,417 0,857 6,483 10,110 148,63 72,21
3,04 523,039 247,755 10,443 36,712 1,585 1,032 7,283 11,428 149,38 72,34
4,76 740,89 362,438 14,793 54,506 2,245 1,647 10,510 17,001 152,93 72,88
2,00 946,185 533,105 12,770 34,909 1,771 0,998 7474 6,856 108,30 48,09
2,28 1066,981 603,156 15,705 39,564 2,082 1,225 8,760 9,714 108,57 48,13
200x75x25 2,66 1226,445 696,474 19,881 45,791 2,514 1,551 10,110 13,222 108,95 48,18
3,04 1380,807 787,796 23,743 51,912 2,954 1,893 11,428 15,574 109,32 48,24
4,76 2017,15 1176,813 37,316 78,306 4,584 3,507 17,001 23,492 111,09 48,47
2,00 1722,182 846,842 15,238 41,273 2,498 1,166 7474 5,440 87,28 41,49
2,28 1945,187 959,233 18,920 46,819 2,933 1,447 9,714 8,096 87,47 41,52
250 x 85 x 25 2,66 2240,865 1109,396 24,316 54,254 3,544 1,858 11,561 12,938 87,73 41,56
3,04 2528,575 1256,859 30,071 61,585 4,169 2,297 13,086 17,269 87,99 41,60
4,76 3733,034 1891,276 54,863 93,452 6,787 4,488 19,597 29,983 89,21 41,77
2,00 2646,769 987,969 16,562 45,818 3,163 1,096 7,474 4,508 74,18 40,47
2,28 2991,76 1119,584 20,624 52,001 3,818 1,384 9,714 6,705 74,33 40,50
300 x 85 x 25 2,66 3450,088 1295,629 26,627 60,300 4,598 1,813 11,561 10,703 74,54 40,54
3,04 3897,119 1468,737 33,104 68,494 5,396 2,278 13,086 16,060 74,75 40,58
4,76 5781,422 2216,286 62,831 104,270 8,760 4,693 19,597 36,474 75,72 40,76

[ Lly=Lz=Lb=1Lx

[ Ly=Lz=Lb=1Lx2

[ Ly=Lz=Lb=Lx3

(17)
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Perfil duplo Ue - CAIXA
Dimenso6es (mm) véo livre L (mm)
Ix (cm4) ly (cm4) Lx = 9000
bw x bf x D t Nc,Rd (tf) Nt,Rd (tf) | Mx,Rd (tf.m) | My,Rd (tf.m) | Vx,Rd (tf) Vy,Rd (tf) Ax Ay
1,52 12,411 11,018
2,00 15,271 13,855
50x25x10 2,28 16,725 15,379
2,66 18,456 17,298
3,04 19,919 19,05
1,52 46,908 45,241
2,00 59,202 57,85
75x40x15 2,28 65,844 64,851
2,66 74,254 73,944
3,04 81,984 82,577
2,00 137,768 121,716
2,28 154,096 136,97
100x50x17—>'66 175147 | 157,001
3,04 194,948 176,271
2,00 241,008 147,651 4,292 22,273 0,808 0,545 5,018 6,491 181,48 77,29
127 x50 x 17 2,28 270,111 166,368 4,811 25,159 0,943 0,657 5,651 7,330 182,20 77,39
2,66 307,855 191,034 5,483 28,984 1,102 0,811 6,483 8,441 183,18 77,51
3,04 343,612 214,866 6,120 32,705 1,230 0,963 7,283 9,521 184,18 77,64
2,00 364,638 169,746 6,414 24,909 1,040 0,561 5,018 7,474 156,03 76,23
2,28 409,326 191,415 7,290 28,164 1212 0,684 5,651 8,760 156,60 76,33
150 x50 x 20 2,66 467,556 220,033 8,327 32,491 1,417 0,857 6,483 10,110 157,37 76,47
3,04 523,039 247,755 9,315 36,712 1,585 1,032 7,283 11,428 158,16 76,60
4,76 740,89 362,438 13,195 54,506 2,245 1,647 10,510 17,001 161,93 77,17
2,00 946,185 533,105 12,123 34,909 1771 0,998 7474 6,856 114,67 50,92
2,28 1066,981 603,156 14,887 39,564 2,082 1,225 8,760 9,714 114,96 50,97
200 x 75 x 25 2,66 1226,445 696,474 18,800 45,791 2,514 1,551 10,110 13,222 115,35 51,03
3,04 1380,807 787,796 22,243 51,912 2,954 1,893 11,428 15,574 115,75 51,08
4,76 2017,15 1176,813 34,474 78,306 4,584 3,507 17,001 23,492 117,62 51,33
2,00 1722,182 846,842 14,751 41,273 2,498 1,166 7474 5,440 92,42 43,93
2,28 1945,187 959,233 18,307 46,819 2,933 1,447 9,714 8,096 92,62 43,96
250 x 85 x 25 2,66 2240,865 1109,396 23,508 54,254 3,544 1,858 11,561 12,938 92,89 44,01
3,04 2528,575 1256,859 29,039 61,585 4,169 2,297 13,086 17,269 93,17 44,05
4,76 3733,034 1891,276 52,525 93,452 6,787 4,488 19,597 29,983 94,46 44,23
2,00 2646,769 987,969 16,183 45,818 3,163 1,096 7474 4,508 78,55 42,85
2,28 2991,76 1119,584 20,147 52,001 3,818 1,384 9,714 6,705 78,71 42,89
300 x85x25 2,66 3450,088 1295,629 25,999 60,300 4,598 1,813 11,561 10,703 78,92 42,93
3,04 3897,119 1468,737 32,304 68,494 5,396 2,278 13,086 16,060 79,14 42,97
4,76 5781,422 2216,286 60,973 104,270 8,760 4,693 19,597 36,474 80,17 43,16

| Lly=Lz=Lb=1Lx

[ Ly=Lz=Lb=Lx2

| Ly=Lz=lb=1Lx3

(18)



