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1 INTRODUCTION 

The STROBE research project has studied the performance of HSS members, aiming to 
fill gaps where knowledge was missing, and develop more competitive design rules 
where the existing rules were unnecessarily conservative. This document summarises 
the contributions and potential amendments to design rules in Eurocode 3 arising from 
STROBE as a result of the work carried out in WP1, 2 and 3. 
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2 AMENDMENTS TO EUROCODE 3 

2.1 Ductility and toughness  

Existing text in EN 1993-1-1:2005 
 

 
 
Existing text in EN 1993-1-12:2006 
 

 
 

STROBE Amendment in prEN 1993-1-1 
 
5.2.2  Ductility requirements 

 

(1) A minimum ductility shall be provided and shall be expressed in terms of limiting values for 

- The ratio 𝑓𝑢/𝑓𝑦 

- The elongation at failure on a gauge length of 5,65 √𝐴0 (where 𝐴0 is the original cross-sectional 

area) 

 

NOTE The limiting values are given below unless the National Annex gives different limiting values: 

 
 

Note that the requirement: 
 𝜀u ≥ 15 𝜀y is removed 
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2.2 Plastic design  

Existing text in EN 1993-1-1:2005 
 

 
 

 
 

 
 

Table 5.2 Maximum width-to-thickness ratios for compression parts 

Class 1 limits (to permit plastic design) are: 

Outstand Flange in compression:  
𝑐

𝑡
≤ 9𝜀 

Web in bending:     
𝑐

𝑡
≤ 72𝜀 

 
 

Existing text in EN 1993-1-12:2006 
 

EN 1993-1-1 Clause 5.4.1 (3) and (4) are not applicable to steels with grades greater than S460 up to 

S700. 

 
EN 1993-1-1 Clause 5.4.3(1): For steels of grades greater than S460 up to S700, the global analysis 

using non-linear plastic analysis considering partial plastification of members in plastic zones only, 

applies. 
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STROBE Amendment (submitted to prEN 1993-1-1): 
 

The plastic design methods for steels up to S460 are suitable for members and frames made 

of steel grades up to and including S690 steel, provided the following stricter Class 1 

slenderness limits are adopted: 

 

Outstand Flange in compression:   
𝑐

𝑡
≤ 8𝜀 

Web in bending:     
𝑐

𝑡
≤ 60𝜀 

 

 

2.3 Flexural buckling curves  

Existing text in EN 1993-1-1:2005, EN 1993-1-12 and prEN 1993-1-1  
 
Table 5.3/8.3 Selection of buckling curve for flexural buckling 

 

 
 
 

STROBE Amendment (submitted to prEN 1993-1-1) 
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2.4 Lateral torsional buckling curves  

Existing text in EN 1993-1-1:2005, EN 193-1-12 and prEN 1993-1-1 (all steel 
strengths) 
 
In general cases of prismatic members with arbitrary boundary conditions, , 𝛼LT is given by 

Table 8.4. 

 
 

For doubly symmetric I- and H- sections and fork boundary conditions at both ends, 𝛼LT is 

given by Table 8.5. 
 

 
 

 
 

STROBE Amendment (submitted to prEN 1993-1-1) 
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2.5 Residual stresses in welded sections 

Existing text in prEN 1993-1-14 (all steel strengths) 
 

 
 

 
 

STROBE Amendment (submitted to prEN 1993-1-14) 
 
Replace 𝑓𝑦 with 235 MPa. This was the original ECCS recommendation1, and work on 

STROBE has shown this figure remains valid even for S690 steel sections. Somehow 
over time 𝑓𝑦 in the ECCS recommendation started to replace 235 MPa. 
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3 OTHER CONTRIBUTIONS RELATING TO 
EUROCODE 3  

3.1 Test results 

The work carried out on STROBE has resulted in a useful set of test results on HSS 
materials, cross-sections, members and frames. Historically, test results on HSS 
members, particularly welded I section members, has been sparse. This data will 
therefore be useful in the future to validate FE models and assess the reliability of design 
rules in accordance with EN 1990 [12]. 

The applicability of the Class 2 and 3 slenderness limits in accordance with Section 5.5  
of EN 1993-1-1: Classification limits for HSS Class 2 and 3 were confirmed for S690 
welded I sections in bending. 

3.2 Limits on maximum strains for finite elements  

EN 1993-1-5, Annex C.8 contains a requirement that when modelling structures using 
FE, the limiting principal strain should be taken as 5%. In the revision of Eurocode 3, the 
contents of this annex have now been moved to prEN 1993-1-14, which still recommends 
a value for the maximum acceptable plastic strain of 5%. STROBE has confirmed that 
this limit of 5% is acceptable. 

In addition, STROBE has confirmed that design techniques based on geometrically and 
materially nonlinear analysis with imperfections (GMNIA) with strain limits can be applied 
to HSS. This will be included in prEN 1993-1-14, Annex C Limits on maximum strains for 
beam finite elements analyses, and a current draft is shown in Figure 3.1. In this Annex, 

the parameter  should be limited to 10 for HSS to recognise the lower ductility and 
increased likelihood of fracture.  
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Figure 3.1 Extract from prEN 1993-1-14, Annex C  
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