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Questão – Encontre a maior força de compressão, Nc,Rd, em ELU que a coluna biarticulada (adote 

kx=ky=kz=1,0) de comprimento L=460 cm poder suportar, sem enrijecedores transversais, escolhendo 

o perfil Gerdau laminado W200x31,3 kg/m. Adote aço com as seguintes propriedades mecânicas: 

fy=25,0 kN/cm2, E=20000 kN/cm2 e G=7700 kN/cm2. Caso o perfil escolhido não atenda a condição 

de segurança, qual seria o próximo perfil de menor massa linear para atender? 
 

 
 

Ag= 40,30 cm2 

Ix= 3168,0 cm4 

rx= 8,86 cm 

Iy= 410 cm4 

ry= 3,19 cm 

It= 12,59 cm4 

Cw= 40822,0 cm6
 

d’= 17,00 cm 

tw= 0,64 cm 

bf = 13,40 cm 

tf= 1,02 cm 

L= 460 cm 

E= 20000 kN/cm2 

G= 7700 kN/cm2 

kx= ky= kz= 1,0 

fy= 25 kN/cm2 

a1= 1,10  
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Cálculo de Q 
→Alma AA (Grupo 2) 

𝐛
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(b
t⁄ )
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E
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20000
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= 42,14 
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𝐛

𝐭
≤ (b
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Qa =
Aef

Ag
             𝑠𝑒        

𝐛

𝐭
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χ = 1,0 

σ = χ fy 

Ca = 0,34 

bef = 1,92t√
E

σ
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σ
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→Mesa  AL (Grupo 4) 

𝐛
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⁄
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=
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2 × 1,02
= 6,57 
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Qs =
0,69E

fy (
b
t)

2      𝑠𝑒       
𝐛

𝐭
> 1,03√

E

fy
 

 

∴ Q = Qa Qs = 1,000 

 

Cálculo de  
 

r0 = √rx
2 + ry

2 = √8,862 + 3,192 =  9,417 cm  

Nex =
π2 E Ix

(kx Lx)2
=

π2 ×  20000 × 3168

(1,0 ×  460)2
= 2955,3 kN 

Ney =
π2 E Iy

(ky Ly)
2 =

π2 ×  20000 × 410

(1,0 ×  460)2
= 382,47 kN 

Nez =
1

r0
2 [

π2 E Cw

(kz Lz)2
+ G It] = 

Nez =
1

9,4172
[
π2 ×  20000 × 40822

(1,0 ×  460)2
+ 7700 × 12,59] = 1522,7 kN 

Ne = mín(Nex; Ney; Nez) = 382,47 kN 

λ0 = √
Q Ag fy

Ne
= √

1,000 × 40,3 ×  25

382,47
= 1,623 

Se λ0 ≤ 1,5 então χ = 0,658λ0
2
  

Se λ0 > 1,5 então χ =
0,877

λ0
2  

∴ χ = 0,332 

 

Assim: 

Nc,Rd =
χ Q Ag fy

γa1
=

0,332 × 1,000 × 40,3 × 25,0

1,10
 

∴ Nc,Rd = 304 kN
 


