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2.4 Accuracy of the proposals 
In this section the new proposals are evaluated by means of a direct comparison with numerical 

results. Due to space limitations only few results of the parametric study are shown. 
The graphics from Figure 1 and Figure 2 were obtained for beam-columns with buckling about y  and 

z  axis, with uniaxial bending in the strong and weak axis respectively. Here, the length of 3 m 
corresponds to a non-dimensional slenderness values of 0. 73y  and 0. 26z , while the length of 7 m 
corresponds to 0. 78y  and 1. 54z .  

The interaction curves in the graphics are obtained from: Part 1-4 of EC3 “EN 1993-1-4”; Part 1-4 of 
EC3 with a new proposal for columns [9] “EN 1993-1-4 mod”; Part 1-1 of EC3 for carbon steel beam-
columns with a new proposal for columns [9] “Method 1”and “Method 2” and the interaction curves 
presented in the previous section [8] “New proposal”. 

The method which better approximates the numerical results from SAFIR is the “New proposal”. 
“Method 1” and “Method 2” adapted from the formulae from Part 1-1 of EC3 for carbon steel and the 
new proposal for stainless steel columns also present good approximations. From these two methods, the 
one that has a better behaviour is “Method 1”, but still not as good as the “New proposal”. It can also be 
observed that the new proposal for columns [9] introduces a significant improvement in the interaction 
curves approximations to the numerical results. 

Figure 1: Different interaction curves, regarding compression and uniaxial bending about the strong axis. 
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Figure 2: Different interaction curves, regarding compression and uniaxial bending about the weak axis.  

3 BEAM-COLUMN WITH LTB 

In this section it is presented the study made on stainless steel beam-columns with LTB. It was only 
considered axial compression with bending in the strong axis, assuming that the element is only 
restrained in the extremities by fork supports. 

3.1 EC3 proposal  
Part 1-4 of EC3, gives the following expressions for the design of Class 1 and 2 stainless steel beam-

columns subjected to axial compression and bending, having the possibility of occurring LTB. 
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and zk  is given by expression (2). 

3.2 Adaptation of the carbon steel interaction curves 
As made before, it was studied the possibility of using the interaction curves recommended in Part 1-

1 of EC3 [5], adapted to the stainless steel material properties. The two already described methods were 
also changed in order to account for the reduction factor for flexural buckling of stainless steel columns 
and the reduction factor for LTB of stainless beams. 
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from Figure 6 were obtained from Part 1-4 of EC3 with the new proposal for columns [9] and with the 
new proposal for LTB [10]. 

Figure 3: Comparison between different interaction curves for beam-columns with LTB.  

Again, the method providing a better approximation to the numerical results is the “New proposal”. 
“Method 1” and “Method 2” also present safe approximations. From these two methods, the one that has 
a closer behaviour to the numerical results is “Method 1”. 

It can also be observed that the new proposals, for columns [9] and for LTB of beams [10], introduce 
significant improvements in the interaction curves approximations when compared to the numerical 
results. 

4 CONCLUSIONS 

Different approaches for evaluating the safety of stainless steel elements subjected to axial 
compression and bending were presented and analysed. These approaches address the influence of global 
buckling phenomena (flexural buckling and LTB). 

All the methods were tested with the new proposals, for columns [9] and for LTB [10], which 
introduced significant improvements in the interaction curves approximations when compared to the 
numerical results. 

From the obtained results, it can be concluded that EC3 formulae for stainless steel beam-columns do 
not provide an accurate approximation to the real behaviour. Also, in order to use the new carbon steel 
interaction curves (Method 1 and Method 2) to stainless steel, additional modifications are needed. 

The proposal that performed better is the one resulting from previous works by the authors [8], where 
new interaction curves, for the design of stainless steel beam-columns with and without LTB, were 
developed. This proposal has the advantage of being easier to use than Method 1 and Method 2. This 
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