
The Second 
Generation Eurocodes
Key changes and benefits through design examples

Online, 3-5 June 2025



2 The second generation Eurocodes: key changes and benefits through design examples

Online workshop, 3-5 June 2025 

Copyright in BSI publications 

Permission to reproduce extracts from both published and draft Eurocodes has been granted by 

BSI.  British Standards can be obtained in PDF or hard copy formats from BSI Knowledge: 

https://knowledge.bsigroup.com or by contacting BSI Customer Services for hardcopies only: Tel: 

+44 (0)20 8996 9001, Email: cservices@bsigroup.com 

All the content in BSI publications, including British Standards, is the property of and copyrighted 

by BSI or some person or entity that owns copyright in the information used (such as the 

international standardization bodies) and has formally licensed such information to BSI for 

commercial publication and use. You may not transfer, share or disseminate any portion of the 

standard to any other person. You may not adapt, distribute, commercially exploit or publicly 

display the standard or any portion thereof in any manner whatsoever without BSI’s prior written 

consent. For permission to reproduce content from BSI publications contact the BSI Copyright 

and Licensing team at copyright@bsigroup.com 

https://knowledge.bsigroup.com/
mailto:cservices@bsigroup.com
mailto:copyright@bsigroup.com


EN 1999 ‘Eurocode 9: 
Design of aluminium 
structures’
G. De Matteis, E. Efthymiou, A. Formisano, T. Hoglund, M. Lukic, 

A. Mandara, F.M. Mazzolani, D. Skejić



EN1999-1-5 Design example
G. De Matteis, E. Efthymiou, A. Formisano, T. Hoglund, 

M. Lukic, A. Mandara, F.M. Mazzolani, D. Skejić

Insert 

Eurocode 

banner here

Insert 

Eurocode 

icon here



5 The second generation Eurocodes: key changes and benefits through design examples

Online workshop, 3-5 June 2025 

General features of a 1MW wind turbine (*)
Tower height = 6080m;

Tower diameter = 2,803,20m

Rotor diameter = 6070m;

Weight of nacelle and rotor assemblage  600KN;

Weight of the tower  300KN, for t = 20mm;

Vertical load at the tower base N  1000KN;

Maximum horizontal action due to wind V = 150KN

(*) Permission to reproduce extracts from British Standards is granted by BSI Standards 

Limited (BSI). No other use of this material is permitted. British Standards can be 

obtained from BSI Knowledge knowledge.bsigroup.com

Wind tower in Frigento (Italy) - Wikipedia
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Design forces at the base of the tower

Assuming:

l = 60m, r = 1,5m, t = 20mm

the following design values of the forces at the base of the 

tower are obtained:

Axial load N = 1500KN (g = 1.5);

Bending moment M = 13500KNm (q = 1.5);

Torque from jaw effects Mt = 1500KNm ( 10  15% of M).
𝑀

𝑁

𝑉

𝑀𝑡
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General shell and material data

𝜔 =
𝑙

𝑟𝑡
= 346,4

𝑟

𝑡
= 75

Selected alloy:

EN AW6082 T6

f0 = 240 N/mm2; fu = 295 N/mm2; 

(for 12,5 < t < 100mm); 

HAZ = 0,52; BC = A.

l = 60m, r = 1,5m, t = 20mm
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Calculation of the buckling factor



9 The second generation Eurocodes: key changes and benefits through design examples

Online workshop, 3-5 June 2025 

Calculation of the meridional buckling stress

= 409,6N/mm2 where Cx = 0,725 (Long cylinder with BC1 & BC1)
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Meridional imperfection factor



11 The second generation Eurocodes: key changes and benefits through design examples

Online workshop, 3-5 June 2025 

Calculation of the buckling factor χx,perf

Q = 25 (Class 2)

x = 0,660
ҧ𝜆𝑥 = 0,765
𝑥,𝑝𝑒𝑟𝑓 = 0,906
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Calculation of the shear buckling stress

= 26,9N/mm2 where Cτ = 1 (Medium-length cylinder)
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Calculation of the buckling factor χτ,perf

Q = 25 (Class 2)

τ = 0,95
ҧ𝜆𝜏 = 1,92
𝜏,𝑝𝑒𝑟𝑓 = 0,226
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Buckling checks

Buckling resistances

Design stresses

𝜎𝑥,𝑅𝑑 =
𝛼𝑥𝑥,𝑝𝑒𝑟𝑓𝑓0

𝛾𝑚
= 130,5𝑁/𝑚𝑚2; 𝜏𝑅𝑑 =

𝛼𝜏𝜏,𝑝𝑒𝑟𝑓𝑓0

3𝛾𝑚
= 27,1𝑁/𝑚𝑚2;

𝜎𝑚𝑎𝑥 = 𝜎𝑥,𝐸𝑑𝑁 + 𝜎𝑥,𝐸𝑑𝑀 = 103,5𝑁/𝑚𝑚2;

𝜏 =
𝑀𝑡

2𝜋𝑟2𝑡
= 5,3𝑁/𝑚𝑚2

𝜎𝑥,𝐸𝑑𝑁 =
𝑁

2𝜋𝑟𝑡
= 8,0𝑁/𝑚𝑚2;

𝜎𝑥,𝐸𝑑𝑀 =
𝑀

𝜋𝑟2𝑡
= 95,5𝑁/𝑚𝑚2;
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Buckling strength verification



16 The second generation Eurocodes: key changes and benefits through design examples

Online workshop, 3-5 June 2025 

Interaction formulas

𝜎𝑥,𝐸𝑑
𝜎𝑥,𝑅𝑑

𝑘
𝑥

+
𝜏𝐸𝑑
𝜏𝑅𝑑

𝑘
τ

= 0,692 < 1;



Thank you!
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