
 

1 
 

STUDENT RESOURCES ASSIGNMENT  
20171219 

PUREST 

Assignment 1 

 

  
 

Properties 

Cold-formed CHS 159 × 4, cold-rolled strip, Austenitic grade 1.4307 

𝐿𝐿 =  3,5 𝑚𝑚 𝐴𝐴 = 19,5 𝑐𝑐𝑐𝑐² 

𝑁𝑁𝐸𝐸𝐸𝐸  =  250 𝑘𝑘𝑘𝑘 𝐼𝐼 =  585,3 𝑐𝑐𝑐𝑐4 

𝑑𝑑 = 159 𝑚𝑚𝑚𝑚 𝑊𝑊𝑒𝑒𝑒𝑒  =  73,6 𝑐𝑐𝑐𝑐3 

𝑡𝑡 = 4 𝑚𝑚𝑚𝑚 𝑊𝑊𝑝𝑝𝑝𝑝  =  96,1 𝑐𝑐𝑐𝑐3 

 

Goal 

− Draw the NVM diagram’s for this example 
− Conduct the calculation of this structure using the design manual, 
− Conduct the cross section resistance calculation of this structure using the enhanced 

average yield strength and the continuous strength method, 
− Use the application on an iPad to calculate the example. 

 

Reflection 

− Have you checked your results with the correction? How did you do? Where did it go 
wrong? Do you understand the mistake? 

− Do you notice a large difference in results taking into account enhanced average 
yield strength and CSM? What is the difference in % using the first calculation as a 
reference for both enhanced average yield strength and CSM?  

− When you recalculate the example using the software application. Do the results 
match your calculations? Why/why not? If not, what is the reason of the difference?  

 

Results 

𝑁𝑁c,Rd = 390 𝑘𝑘𝑘𝑘, 𝑁𝑁b,Rd  =  288,6 𝑘𝑘𝑘𝑘, 𝑓𝑓𝑦𝑦𝑦𝑦 = 245 𝑁𝑁/𝑚𝑚𝑚𝑚², 𝑓𝑓𝑐𝑐𝑐𝑐𝑐𝑐 = 266 𝑁𝑁/𝑚𝑚𝑚𝑚², 𝑁𝑁csm,Rd, = 471,6 𝑘𝑘𝑘𝑘 
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Solution assignment 1 

NVM 

N [kN] V [kN] M [kNm] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Properties 

Cold-formed CHS 159 × 4, cold-rolled strip, Austenitic grade 1.4307 

𝐿𝐿 =  3,5 𝑚𝑚 𝐴𝐴 = 19,5 𝑐𝑐𝑐𝑐² 

𝑁𝑁𝐸𝐸𝐸𝐸  =  250 𝑘𝑘𝑘𝑘 𝐼𝐼 =  585,3 𝑐𝑐𝑐𝑐4 

𝑑𝑑 = 159 𝑚𝑚𝑚𝑚 𝑊𝑊𝑒𝑒𝑒𝑒  =  73,6 𝑐𝑐𝑐𝑐3 

𝑡𝑡 = 4 𝑚𝑚𝑚𝑚 𝑊𝑊𝑝𝑝𝑝𝑝  =  96,1 𝑐𝑐𝑐𝑐3 

𝑓𝑓𝑦𝑦  =  220 𝑁𝑁/𝑚𝑚𝑚𝑚² 𝐸𝐸 = 200000 𝑁𝑁/𝑚𝑚𝑚𝑚²   

𝑓𝑓𝑢𝑢  =  520 𝑁𝑁/𝑚𝑚𝑚𝑚²  

 

Classification of the cross-section 

𝜀𝜀 = 1,01   

𝑑𝑑/𝑡𝑡 = 159/4 = 39,8  

For Class 1, 𝑑𝑑/𝑡𝑡 ≤ 50𝜀𝜀2, therefore the section is Class 1. 

 

Compression resistance of the cross-section 

For a Class 1 cross-section: 

𝑁𝑁c,Rd  =  𝐴𝐴g𝑓𝑓y/𝛾𝛾M0 

𝑁𝑁c,Rd =  
19,5 × 220 × 10−1

1,1
= 390 kN 

 

Resistance to flexural buckling 

𝑁𝑁b,Rd  =
χ𝐴𝐴𝑓𝑓y
𝛾𝛾M1

 

χ         =  
1

𝜙𝜙 + �𝜙𝜙2 − 𝜆𝜆2̅�0,5 ≤ 1 

0 

0 0 

0 

-250 

-250 0 

0 
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𝜙𝜙       =  0,5(1 + 𝛼𝛼 �𝜆𝜆̅ −λ
���

0� + 𝜆𝜆2̅) 

Calculate the elastic critical buckling load: 

𝑁𝑁cr =
π2𝐸𝐸𝐸𝐸
𝐿𝐿cr2

=
π2 × 200000 × 585,3 × 104

(3,50 × 103)2 × 10−3 = 943,1 kN 

Calculate the flexural buckling slenderness: 

𝜆𝜆̅ = �
19,5 × 102 × 220

943,1 × 103
= 0,67 

Using an imperfection factor α  =  0,49 and λ�0  =  0,2 for a cold-formed austenitic stainless 
steel CHS: 

𝜙𝜙 = 0,5 × (1 + 0,49 × (0,67 − 0,2) + 0,672) = 0,84 

𝜒𝜒 =
1

0,84 + [0,842 − 0,672]0,5 = 0,74 ≤ 1 

𝑁𝑁b,Rd  =  0,74 × 19,5 × 220 ×
10−1

1,1
= 288,6 kN 

The applied axial load is NEd  =  250 kN. 

Thus the member has adequate resistance to flexural buckling. 

 

Strength enhancement of cold formed sections 

𝑓𝑓ya = 𝑓𝑓yCHS = 0,85𝐾𝐾 �𝜀𝜀CHS + 𝜀𝜀p0,2�
𝑛𝑛p  𝑎𝑎𝑎𝑎𝑎𝑎 𝑓𝑓y ≤ 𝑓𝑓yCHS ≤ 𝑓𝑓u 

Calculate various parameters to continue the calculation: 

𝜀𝜀CHS =
𝑡𝑡

2(𝑑𝑑 − 𝑡𝑡)
=

4
2(159 − 4) = 0,0129 

𝜀𝜀p0,2 = 0,002 +  
𝑓𝑓y
𝐸𝐸

= 0,002 + 
220

200 000
= 0,0031 

𝜀𝜀u = 1 −
𝑓𝑓y
𝑓𝑓u

= 1 −
220
520

= 0,5769 

𝑛𝑛p =
𝑙𝑙𝑙𝑙(𝑓𝑓y 𝑓𝑓u⁄ )
𝑙𝑙𝑙𝑙(𝜀𝜀p0,2 𝜀𝜀u⁄ )

=
𝑙𝑙𝑙𝑙(220 520⁄ )

𝑙𝑙𝑙𝑙(0,0031 0,5769⁄ )
= 0,1646 

𝐾𝐾 =
𝑓𝑓y
𝜀𝜀p0,2
𝑛𝑛p =

220
0,00310,1646 = 569,30 

Thus: 

𝑓𝑓ya = 0,85 ∙ 569,30 (0,0129 + 0,0031)0,1646 = 245 𝑁𝑁/𝑚𝑚𝑚𝑚² 

220 𝑁𝑁/𝑚𝑚𝑚𝑚² ≤ 245 𝑁𝑁/𝑚𝑚𝑚𝑚² ≤ 520 𝑁𝑁/𝑚𝑚𝑚𝑚2 

Boundaries are good. 

 

Continuous Strength Method (CSM) 

For this calculation 𝑓𝑓y = 𝑓𝑓ya = 245 𝑁𝑁/𝑚𝑚𝑚𝑚². 

𝜀𝜀y = 𝑓𝑓y 𝐸𝐸⁄ = 245 200 000 = 0,001225⁄  
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𝜀𝜀u = 𝐶𝐶3�1 − 𝑓𝑓y 𝑓𝑓u⁄ � = 1,00 ∙ (1 − 245 520⁄ ) = 0,529 

Table D.1 Stainless steel  C1 C2 C3  

 Austenitic  0,10 0,16 1,00  

 

𝐸𝐸sh =
𝑓𝑓u − 𝑓𝑓y
𝐶𝐶2𝜀𝜀u − 𝜀𝜀y

=
520 − 245

0,16 ∙ 0,529 − 0,001225
= 3296,77 𝑁𝑁/𝑚𝑚𝑚𝑚² 

 

𝜀𝜀csm
𝜀𝜀y

=

⎩
⎪
⎨

⎪
⎧4,44 × 10−3

𝜆𝜆̅c
4,5   ≤   min �15; 

𝐶𝐶1εu
εy

�             for 𝜆𝜆̅c ≤ 0,30 

�1 −
0,224

𝜆𝜆̅c
0,342�

1

𝜆𝜆̅c
0,342                                for 𝜆𝜆c̅ > 0,30

 

First calculate 𝜆𝜆̅c: 

𝜆𝜆̅c = �𝑓𝑓y 𝑓𝑓cr,c⁄ = �245 6090,34⁄ = 0,20 ≤ 0,30 

𝑓𝑓cr,c =
𝐸𝐸

�3(1 − 𝜐𝜐2)
2𝑡𝑡
𝐷𝐷

=
200 000

�3(1 − 0,32)
2 ∙ 4
159

= 6090,34 𝑁𝑁/𝑚𝑚𝑚𝑚² 

 

𝜆𝜆̅c ≤ 0,30 thus: 

𝜀𝜀csm
𝜀𝜀y

=
4,44 × 10−3

0,24,5 = 6,21  ≤   min �15; 
0,1 ∙ 0,529
0,001225

� = min(15; 43,18) 

Boundaries are satisfied. 

 

Cross section resistance 

𝑓𝑓csm = 𝑓𝑓y + 𝐸𝐸sh𝜀𝜀y�(𝜀𝜀csm 𝜀𝜀y)⁄ − 1� = 245 + 3296,77 ∙ 0,001225(6,21 − 1) = 266 𝑁𝑁/𝑚𝑚𝑚𝑚² 

 

𝑁𝑁c,Rd = 𝑁𝑁csm,Rd =
𝐴𝐴𝑓𝑓csm
𝛾𝛾M0

=
1950 ∙ 266

1,1
= 471,6 𝑘𝑘𝑘𝑘 

End of calculation. 
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Assignment 2 

 

  
 

 

Properties 

Cold-rolled square hollow section (SHS) 100x100x5, ferritic grade 1.4016. 

𝐿𝐿 =  3,5 𝑚𝑚 𝑟𝑟𝑖𝑖  =  5 𝑚𝑚𝑚𝑚 

𝑁𝑁𝐸𝐸𝐸𝐸  =  250 𝑘𝑘𝑘𝑘 𝐴𝐴 = 1818,45 𝑚𝑚𝑚𝑚² 

ℎ = 100 𝑚𝑚𝑚𝑚 𝐼𝐼 =  266,79 𝑐𝑐𝑐𝑐4 

𝑏𝑏 = 100 𝑚𝑚𝑚𝑚 𝑊𝑊𝑒𝑒𝑒𝑒  =  53,36 𝑐𝑐𝑐𝑐3 

𝑡𝑡 = 5 𝑚𝑚𝑚𝑚 𝑊𝑊𝑝𝑝𝑝𝑝  =  63,73 𝑐𝑐𝑐𝑐3 

 

Goal 

− Draw the NVM diagram’s for this example. 
− Can the cross section resist a force of 250 kN applied with an eccentricity of 𝑒𝑒 =

 100 𝑚𝑚𝑚𝑚? For this example only concider the ultimate resistance using the enhanced 
average yield strength and CSM, no buckling check is recuired.   

 

Reflection 

− Have you checked your results with the correction? How did you do? Where did it go 
wrong? Do you understand the mistake? 

 

Results 

𝑓𝑓𝑦𝑦𝑦𝑦 = 329,55 𝑁𝑁/𝑚𝑚𝑚𝑚² , 𝑓𝑓𝑐𝑐𝑐𝑐,𝑝𝑝 = 2501,90 𝑁𝑁/𝑚𝑚𝑚𝑚² , 𝑀𝑀csm,y,Rd, = 20,27 𝑘𝑘𝑘𝑘𝑘𝑘 , 𝑁𝑁csm,Rd = 584,76 𝑘𝑘𝑘𝑘 , 
𝑀𝑀csm,y,Rd, = 15,10 𝑘𝑘𝑘𝑘𝑘𝑘 
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Solution assignment 2 

NVM 

N [kN] V [kN] M [kNm] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Properties 

Cold-rolled square hollow section (SHS) 100x100x5, ferritic grade 1.4016. 

𝐿𝐿 =  3,5 𝑚𝑚 𝑟𝑟𝑖𝑖  =  5 𝑚𝑚𝑚𝑚 

𝑁𝑁𝐸𝐸𝐸𝐸  =  250 𝑘𝑘𝑘𝑘 𝐴𝐴 = 1818,45 𝑚𝑚𝑚𝑚² 

ℎ = 100 𝑚𝑚𝑚𝑚 𝐼𝐼 =  266,79 𝑐𝑐𝑐𝑐4 

𝑏𝑏 = 100 𝑚𝑚𝑚𝑚 𝑊𝑊𝑒𝑒𝑒𝑒  =  53,36 𝑐𝑐𝑐𝑐3 

𝑡𝑡 = 5 𝑚𝑚𝑚𝑚 𝑊𝑊𝑝𝑝𝑝𝑝  =  63,73 𝑐𝑐𝑐𝑐3 

𝑓𝑓𝑦𝑦  =  260 𝑁𝑁/𝑚𝑚𝑚𝑚² 𝐸𝐸 = 200000 𝑁𝑁/𝑚𝑚𝑚𝑚²   

𝑓𝑓𝑢𝑢  =  450𝑁𝑁/𝑚𝑚𝑚𝑚²  

 

Strength enhancement of cold formed sections 

𝑓𝑓ya =
𝑓𝑓yc Ac,rolled  +  𝑓𝑓yf(𝐴𝐴 − 𝐴𝐴c,rolled)

𝐴𝐴
 

In which: 

𝑓𝑓yc = 0,85𝐾𝐾 �𝜀𝜀c + 𝜀𝜀p0,2�
𝑛𝑛p  𝑎𝑎𝑎𝑎𝑎𝑎 𝑓𝑓y ≤ 𝑓𝑓yc ≤ 𝑓𝑓u 

𝑓𝑓yf = 0,85𝐾𝐾 �𝜀𝜀𝑓𝑓 + 𝜀𝜀p0,2�
𝑛𝑛p 𝑎𝑎𝑎𝑎𝑎𝑎 𝑓𝑓y ≤ 𝑓𝑓yf ≤ 𝑓𝑓u 

 

Calculate various parameters to continue the calculation: 

𝜀𝜀p0,2 = 0,002 + 
260

200 000
= 0,0033 

𝜀𝜀c =
𝑡𝑡

2(2𝑟𝑟𝑖𝑖 + 𝑡𝑡)
=

5
2(2 ∙ 5 + 5)

= 0,1667 

𝜀𝜀f = �
𝑡𝑡

900
� + �

𝜋𝜋𝜋𝜋
2(𝑏𝑏 + ℎ − 2𝑡𝑡)

� = �
5

900
� + �

𝜋𝜋 ∙ 5
2(100 + 100 − 2 ∙ 5)� = 0,047 

𝑛𝑛p =
𝑙𝑙𝑙𝑙(𝑓𝑓y 𝑓𝑓u⁄ )
𝑙𝑙𝑙𝑙(𝜀𝜀p0,2 𝜀𝜀u⁄ )

=
𝑙𝑙𝑙𝑙(260 450⁄ )

𝑙𝑙𝑙𝑙(0,0033 0,253⁄ )
= 0,126 

0 

0 0 

0 

-250 

-250 0 

0 

7,14 

7,14 25 
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𝐾𝐾 =
𝑓𝑓y
𝜀𝜀p0,2
𝑛𝑛p =

260
0,00330,126 = 534,12 

𝜀𝜀u = 0,6 �1 −
𝑓𝑓y
𝑓𝑓u
� = 0,6 �1 −

260
450

� = 0,253 

Calculate 𝐴𝐴c,rolled where 𝑛𝑛𝑐𝑐 is the number of 90° corners in the section 

𝐴𝐴c,rolled = �𝑛𝑛𝑐𝑐 𝜋𝜋
𝑡𝑡
4
� (2𝑟𝑟𝑖𝑖 + 𝑡𝑡)  +  4𝑛𝑛𝑐𝑐𝑡𝑡2 = �4 ∙ 𝜋𝜋

5
4
� (2 ∙ 5 + 𝑡𝑡)  +  4 ∙ 4 ∙ 52 = 635,62 𝑚𝑚𝑚𝑚² 

 

𝑓𝑓yc = 0,85 ∙ 534,12 (0,1667 + 0,0033)0,126 = 363,16 𝑁𝑁/𝑚𝑚𝑚𝑚²  

𝐵𝐵𝐵𝐵𝐵𝐵: 260 𝑁𝑁/𝑚𝑚𝑚𝑚² ≤ 363,16 𝑁𝑁/𝑚𝑚𝑚𝑚² ≤ 450 𝑁𝑁/𝑚𝑚𝑚𝑚² (𝑂𝑂𝑂𝑂) 

 

𝑓𝑓yf = 0,85 ∙ 534,12 (0,047 + 0,0033)0,126 = 311,50 𝑁𝑁/𝑚𝑚𝑚𝑚² 

𝐵𝐵𝐵𝐵𝐵𝐵: 260 𝑁𝑁/𝑚𝑚𝑚𝑚² ≤ 311,50 𝑁𝑁/𝑚𝑚𝑚𝑚² ≤ 450 𝑁𝑁/𝑚𝑚𝑚𝑚² (𝑁𝑁𝑁𝑁𝑁𝑁 𝑂𝑂𝑂𝑂) 

 

Thus 𝑓𝑓ya should be calculated using 𝑓𝑓yf = 311,50 𝑁𝑁/𝑚𝑚𝑚𝑚² and 𝑓𝑓yc = 363,16 𝑁𝑁/𝑚𝑚𝑚𝑚²: 

𝑓𝑓ya =
363,16 ∙ 635,62 +  311,50 ∙ (1818,45 − 635,62)

1818,45
= 329,55 𝑁𝑁/𝑚𝑚𝑚𝑚² 

 

Continuous Strength Method (CSM) 

For this calculation 𝑓𝑓y = 𝑓𝑓ya = 329,55 𝑁𝑁/𝑚𝑚𝑚𝑚². 

𝜀𝜀y = 𝑓𝑓y 𝐸𝐸⁄ = 329,55 200 000 = 0,0016⁄  

𝜀𝜀u = 𝐶𝐶3�1 − 𝑓𝑓y 𝑓𝑓u⁄ � = 0,6 ∙ (1 − 329,55 450⁄ ) = 0,161 

Table D.1 Stainless steel  C1 C2 C3  

 Ferritic  0,40 0,45 0,60  

 

𝐸𝐸sh =
𝑓𝑓u − 𝑓𝑓y
𝐶𝐶2𝜀𝜀u − 𝜀𝜀y

=
450 − 329,55

0,45 ∙ 0,161 − 0,0016
= 1700,07 𝑁𝑁/𝑚𝑚𝑚𝑚² 

 

𝜀𝜀csm
𝜀𝜀y

=

⎩
⎪
⎨

⎪
⎧0,25

𝜆𝜆p̅
3,6   ≤   min �15,

𝐶𝐶1𝜀𝜀u
𝜀𝜀y

�                          for 𝜆𝜆̅p ≤ 0,68 

�1 −
0,222

𝜆𝜆̅p
1,050�

1

𝜆𝜆̅p
1,050                                 for 𝜆𝜆p̅ > 0,68

 

First calculate 𝜆𝜆̅p: 

𝜆𝜆̅p = �𝑓𝑓y 𝑓𝑓cr,p⁄  

𝑓𝑓cr,p =
𝑘𝑘σπ2𝐸𝐸𝑡𝑡2

12(1 − υ2)𝑏𝑏�2
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In which:  

𝑏𝑏� = 𝑏𝑏 − 3𝑡𝑡 = 100 − 3 ∙ 5 = 85 𝑚𝑚𝑚𝑚 

υ = 0,3 

Since this is a compression & bending situation you need to calculate the stresses caused in 
the profile. You need them to determine 𝑘𝑘σ. See table 5.3 and 5.4 in the design manual. 

 

 

 

 

 

 

 

However, on the drawing you can see a sides completely in compression and in 
combination compression with bending. We know that the compression zone will give 
more conservative results. Therefore we should not calculate 𝑓𝑓cr,p(𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 & 𝑏𝑏𝑏𝑏𝑛𝑛𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑). 
To be complete we included the calculation as well.  

𝜎𝜎1 =
𝑁𝑁
𝐴𝐴

+
𝑀𝑀𝑀𝑀
𝐼𝐼

=
250 000
1818,45

+
25 ∙ 106 ∙ 50
266,79 ∙ 104

= 606 𝑁𝑁/𝑚𝑚𝑚𝑚2(𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐) 

𝜎𝜎2 =
𝑁𝑁
𝐴𝐴
−
𝑀𝑀𝑀𝑀
𝐼𝐼

=
250 000
1818,45

−
25 ∙ 106 ∙ 50
266,79 ∙ 104

= 331 𝑁𝑁/𝑚𝑚𝑚𝑚2(𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡) 

 

𝜓𝜓 =
𝜎𝜎2
𝜎𝜎1

=
331
−606

= −0,55 

𝑘𝑘σ = 7,81 − 6,29𝜓𝜓 + 9,78𝜓𝜓2 = 7,81 − 6,29 ∙ (−0,55) + 9,78 ∙ (−0,55)2 = 14,23 

 

Now: 

𝑓𝑓cr,p(𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 & 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏) =
14,23 ∙ π2 ∙ 200 000 ∙ 52

12(1 − 0,32) ∙ 852
= 8900,5 𝑁𝑁/𝑚𝑚𝑚𝑚² 

𝑓𝑓cr,p(𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐) =
4 ∙ π2 ∙ 200 000 ∙ 52

12(1 − 0,32) ∙ 852
= 2501,90𝑁𝑁/𝑚𝑚𝑚𝑚² 

 

Since one of the sides in is pure compression we select the 𝑓𝑓cr,p of the compression case. A 
lower value for 𝑓𝑓cr,p will result in a high 𝜆𝜆̅p. Thus 𝑓𝑓cr,p = 2501,90𝑁𝑁/𝑚𝑚𝑚𝑚². 

𝜆𝜆̅p = �329,55 2501,90⁄ = 0,36 ≤ 0,68 

 
𝜀𝜀csm
𝜀𝜀y

=
0,25

𝜆𝜆̅p
3,6  =

0,25
0,363,6 = 9,89 ≤   min �15;

0,4 ∙ 0,161
0,0016

� = min(15;  40,25) 

Boundries are satisfied thus: 𝜀𝜀csm
𝜀𝜀y

= 9,89. 

 

Compression + bending 

Compression + bending 

 

Compression Tension 

1. 

 

2. 
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For combined loading the following formula applies: 

𝑀𝑀y,Ed ≤ 𝑀𝑀R,csm,y,Rd = 𝑀𝑀csm,y,Rd
(1 − 𝑛𝑛csm)

(1 − 0,5𝑎𝑎w) ≤ 𝑀𝑀csm,y,Rd 

In which:  

𝑀𝑀csm,Rd =
𝑊𝑊pl𝑓𝑓y
γM0

�1 +
𝐸𝐸sh
𝐸𝐸
𝑊𝑊el

𝑊𝑊pl
�
𝜀𝜀csm
𝜀𝜀y

− 1� − �1 −
𝑊𝑊el

𝑊𝑊pl
� �

𝜀𝜀csm
𝜀𝜀y

�
α

� � 

For α, see table D.2. 

𝑀𝑀csm,Rd =
63,73 ∙ 10³ ∙ 329,55

1,1
�1 +

1700,07
200 000

∙
53,36 ∙ 10³
63,73 ∙ 10³

(9,89 − 1) − �1 −
53,36 ∙ 10³
63,73 ∙ 10³

� (9,89)2� � 

𝑀𝑀csm,Rd = 20,27 𝑘𝑘𝑘𝑘𝑘𝑘 

 

NOTE: We can already see that the profile can NOT resist the applied bending moment of 
25 kNm. To be complete we will finalize the calculation.  

 

RHS with 𝜆𝜆̅p ≤ 0,60 subject to combined loading: 

�
𝑀𝑀y,Ed

𝑀𝑀R,csm,y,Rd
�
αcsm

≤ 1 

In which: 

𝛼𝛼csm = 1,66 (1 − 1,13𝑛𝑛csm2)⁄  

𝑀𝑀R,csm,y,Rd = 𝑀𝑀csm,y,Rd
(1 − 𝑛𝑛csm)

(1 − 0,5𝑎𝑎w) ≤ 𝑀𝑀csm,y,Rd 

Where: 

𝑛𝑛csm =
𝑁𝑁Ed

𝑁𝑁csm,Rd
=

250
584,76

= 0,43 

𝑁𝑁csm,Rd =
𝐴𝐴𝑓𝑓csm
𝛾𝛾M0

=
1818,45 ∙ 353,73

1,1
= 584,76 𝑘𝑘𝑘𝑘 

𝑓𝑓csm = 𝑓𝑓y + 𝐸𝐸sh𝜀𝜀y�𝜀𝜀csm 𝜀𝜀y⁄ − 1� = 329,55 + 1700,07 ∙ 0,0016(9,89 − 1) = 353,73 𝑁𝑁/𝑚𝑚𝑚𝑚² 

 

𝛼𝛼csm = 1,66 (1 − 1,13 ∙ 0,432) = 2,10⁄  

𝑎𝑎w =
(ℎ − 3𝑡𝑡)2𝑡𝑡

𝐴𝐴
=

(100 − 3 ∙ 5) ∙ 2 ∙ 5
1818,45

= 0,47 

𝑀𝑀R,csm,y,Rd = 20,27 ∙ 106 ∙
(1 − 0,43)

(1 − 0,5 ∙ 0,47) = 15,1 𝑘𝑘𝑘𝑘𝑘𝑘 ≤ 20,27 𝑘𝑘𝑘𝑘𝑘𝑘 

 

Again, we know that the profile can NOT resist the eccentric loading of 250 kN. 

End of calculation. 

 


