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1 – Encontre a maior força de compressão, Nc,Rd, em ELU que a coluna biarticulada (adote kx=ky=kz=1,0) 

de comprimento L=325 cm poder suportar, sem enrijecedores transversais, escolhendo o perfil 

Gerdau laminado W250x17,9 kg/m. Adote aço com as seguintes propriedades mecânicas: 

fy=25,0 kN/cm2, E=20000 kN/cm2 e G=7700 kN/cm2. 
 

 

 
 

Ag= 23,10 cm2 

Ix= 2291,0 cm4 

rx= 9,96 cm 

Iy= 91 cm4 

ry= 1,99 cm 

It= 2,54 cm4 

Cw= 13735,0 cm6
 

d’= 22,00 cm 

tw= 0,48 cm 

bf = 10,10 cm 

tf= 0,53 cm 

L= 325 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
𝐭⁄ =

d´

tw
=

22,00

0,48
= 45,83 

(b
t⁄ )

lim
= 1,49√

E

fy
= 1,49√

20000

25
= 42,14 

Qa = 1,0             𝑠𝑒        
𝐛

𝐭
≤ (b

t⁄ )
lim

 

Qa =
Aef

Ag
             𝑠𝑒        

𝐛

𝐭
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χ = 1,0 σ = χ fy Ca = 0,34 

bef = 1,92t√
E

σ
[1 −

Ca

b
t⁄

√
E

σ
] = 20,60 

Aef = Ag − ∑(b − bef)t = 23,10 − (22,00 − 20,60) × 0,48 = 22,43  cm2 

Qa =
Aef
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=

22,43

23,10
= 0,971 

 

→Mesa  AL (Grupo 4) 
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=
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∴ Q = Qa Qs = 0,971 
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Cálculo de  
 

r0 = √rx
2 + ry

2 = √9,962 + 1,992 =  10,157 cm  

Nex =
π2 E Ix

(kx Lx)2
=

π2 ×  20000 × 2291

(1,0 ×  325)2
= 4281,4 kN 

Ney =
π2 E Iy

(ky Ly)
2 =

π2 ×  20000 × 91

(1,0 ×  325)2
= 170,06 kN 

Nez =
1

r0
2 [

π2 E Cw

(kz Lz)2
+ G It] =

1

10,1572
[
π2 ×  20000 × 13735

(1,0 ×  325)2
+ 7700 × 2,54] = 438,4 kN 

Ne = mín(Nex; Ney; Nez) = 170,06 kN 

λ0 = √
Q Ag fy

Ne
= √

0,971 × 23,1 ×  25

170,06
= 1,816 

Se λ0 ≤ 1,5 então χ = 0,658λ0
2
  

Se λ0 > 1,5 então χ =
0,877

λ0
2  

∴ χ = 0,2660 

 

Assim: 

Nc,Rd =
χ Q Ag fy

γa1
=

0,2660 × 0,971 × 23,1 × 25,0

1,10
= 135,585 kN 

∴ Nc,Rd = 135 kN
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2 – Encontre a maior força de compressão, Nc,Rd, em ELU que a coluna biarticulada (adote kx=ky=kz=1,0) 

de comprimento L=465 cm poder suportar, sem enrijecedores transversais, escolhendo o perfil 

Gerdau laminado W310x38,7 kg/m. Adote aço com as seguintes propriedades mecânicas: 

fy=25,0 kN/cm2, E=20000 kN/cm2 e G=7700 kN/cm2. 
 

 

 
 

Ag= 49,70 cm2 

Ix= 8581,0 cm4 

rx= 13,14 cm 

Iy= 727 cm4 

ry= 3,82 cm 

It= 13,20 cm4 

Cw= 163728,0 cm6
 

d’= 27,10 cm 

tw= 0,58 cm 

bf = 16,50 cm 

tf= 0,97 cm 

L= 465 cm 

E= 20000 kN/cm2 

G= 7700 kN/cm2 

kx= ky= kz= 1,0 

fy= 25 kN/cm2 

a1= 1,10  

 

 


