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Cross section parameters (
HEA200
)
)[image: ] (
Section class =
1
) (
A
=
5380 mm
2
) (
I
y
=
 m
36.9∙10
-6
4
) (
I
z
=
 m
13.4∙10
-6
4
) (
i
y
=
82.8 mm
) (
i
z
=
49.9 mm
) (
α
y
=
0.34 -
) (
α
z
=
0.49 -
)
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 (
Material characteristics
) (
Modulus of elasticity
) (
E = 
210 GPa
) (
Yield strength
) (
 = 
f
y
235 MPa
) (
Euler slenderness
) (
λ
u
=
π
∙
E
f
y
=
3.14
∙
210∙10
9
235∙10
6
=
93.9 -
)








 (
Table of combinations of internal forces
) (
#
N [kN]
My [kNm]
Mz [kNm]
UC
1
320
12
6
0.431
2
418
5
0
0.377
3
117
37
6
0.524
4
154
52
12
0.764
5
180
22
6
0.423
) (
Extreme is produced by combination: 
4
)



































 (
Check of combination of axial force and bending moments
) (
Buckling parameters - y axis
) (
Member slenderness
) (
λ
y
=
L
y
i
y
=
0
0.0828
=
0 
) (
Relative slenderness
) (
λ
jed,y
=
λ
y
λ
srov
=
0
93.9
=
0 
) (
Imperfection factor
) (
 = 
α
y
0.34
) (
Value to deter. the reduction f.
) (
Φ
y
=
0.5
∙
1
+
α
y
∙
λ
jed,y
−
0.2
+
λ
jed,y
2
=
0.5
∙
1
+
0.34
∙
0
−
0.2
+
0
2
=
0.466 
) (
Buckling coefficient
) (
χ
y
=
1
Φ
y
+
Φ
y
2
−
λ
jed,y
2
=
1
0.466
+
0.466
2
−
0
2
=
1.07 
) (
=>
) (
χ
y
=
1 
)
















 (
Buckling parameters - z axis
) (
Member slenderness
) (
λ
z
=
L
z
i
z
=
0
0.0499
=
0 
) (
Relative slenderness
) (
λ
jed,z
=
λ
z
λ
srov
=
0
93.9
=
0 
) (
Imperfection factor
) (
 = 
α
z
0.49
) (
Value to deter. the reduction f.
) (
Φ
z
=
0.5
∙
1
+
α
z
∙
λ
jed,z
−
0.2
+
λ
jed,z
2
=
0.5
∙
1
+
0.49
∙
0
−
0.2
+
0
2
=
0.451 
) (
Buckling coefficient
) (
χ
z
=
1
Φ
z
+
Φ
z
2
−
λ
jed,z
2
=
1
0.451
+
0.451
2
−
0
2
=
1.11 
) (
=>
) (
χ
z
=
1 
)














 (
Resultant reduction factor
) (
Reduction factor
) (
χ
min
=
min
χ
y
; 
χ
z
=
min
1
; 
1
=
1 
)




 (
Resistance of cross section:
) (
Bearing capacity in compr.
) (
N
Rk
=
A
∙
f
y
=
5.38∙10
-3
∙
235∙10
6
=
1264 kN
) (
Bending bearing capacity
) (
M
Rk,y
=
W
pl,y
∙
f
y
=
429∙10
-6
∙
235∙10
6
=
101 kNm
) (
Bending bearing capacity
) (
M
Rk,z
=
W
pl,z
∙
f
y
=
204∙10
-6
∙
235∙10
6
=
47.9 kNm
)








 (
Interaction factors
) (
k
yy
=
min
C
my
∙
1
+
0.8
∙
γ
M1
∙
N
Ed
χ
y
∙
N
Rk
; 
C
my
∙
1
+
λ
jed,y
−
0.2
∙
γ
M1
∙
N
Ed
χ
y
∙
N
Rk
=
min
1
∙
1
+
0.8
∙
1
∙
154
1
∙
1264
; 
1
∙
1
+
0
−
0.2
∙
1
∙
154
1
∙
1264
=
0.976 
) (
k
zz
=
min
C
mz
∙
1
+
1.4
∙
γ
M1
∙
N
Ed
χ
z
∙
N
Rk
; 
C
mz
∙
1
+
2
∙
λ
jed,z
−
0.6
∙
γ
M1
∙
N
Ed
χ
z
∙
N
Rk
=
min
1
∙
1
+
1.4
∙
1
∙
154
1
∙
1264
; 
1
∙
1
+
2
∙
0
−
0.6
∙
1
∙
154
1
∙
1264
=
0.927 
) (
k
yz
=
0.6
∙
k
zz
=
0.6
∙
0.927
=
0.556 
) (
k
zy
=
min
0.6
+
λ
jed,z
; 
1
−
0.1
∙
λ
jed,z
C
mLT
−
0.25
∙
γ
M1
∙
N
Ed
χ
z
∙
N
Rk
=
min
0.6
+
0
; 
1
−
0.1
∙
0
0
−
0.25
∙
1
∙
154
1
∙
1264
=
0.6 
)






 (
Check
) (
Cross section unity check
) (
s
=
Max
γ
M1
∙
N
Ed
χ
y
∙
N
Rk
+
k
yy
∙
γ
M1
∙
M
y,Ed
M
Rk,y
+
k
yz
∙
γ
M1
∙
M
z,Ed
M
Rk,z
γ
M1
∙
N
Ed
χ
z
∙
N
Rk
+
k
zy
∙
γ
M1
∙
M
y,Ed
M
Rk,y
+
k
zz
∙
γ
M1
∙
M
z,Ed
M
Rk,z
=
Max
1
∙
154000
1
∙
1.26∙10
6
+
0.976
∙
1
∙
52000
100854
+
0.556
∙
1
∙
12000
47881
1
∙
154000
1
∙
1.26∙10
6
+
0.6
∙
1
∙
52000
100854
+
0.927
∙
1
∙
12000
47881
=
0.764 
) (
s = 
0.764
 < 1 => Is SUFFICIENT
)[image: ] (
Note: Local buckling effects are not considered
)
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