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Usually steal structures analysis has been done trough the ultimate  and 

serviceability states’ theory; using coefficients of amplifications for the loading and 

coefficients of deduction for the materials’ strength applying over the non- deflected 

geometry and the linear part of the materials behaviour. 

 

This kind of analysis takes into account a linear relation between the loads and 

the effects, that’s what we used to call first order analysis. 

 

Some structures can have  more sensibility to the deflections’ effects than usual 

ones; that makes not able the linear analysis methods in order to check them, and we 

must use  some alternative methods than can take into account the material and the 

geometric nonlinearity, that’s what we call the second order analysis. 

 

The second order analysis can we done as a global analysis, like a buckle 

analysis, or using some first order ones, with amplifications coefficients for the 

horizontal loads or applying the equivalent forces for the global and local 

imperfections. 

 

 The conditions and the particularities for the second order analysis are  treated 

on the present norms (Eurocode, CTE, EAE), and usually they uses to be more complex 

and time expensive than the first order ones. 

 

 Because of this, the present study realizes a sensibility study of the 

classification criterion for the influence of the deformed geometry of the structure 

used for portal frames in buildings, modelling several portal frames, and taking on 

account for calculating the criterion the different kind of imperfections, simultaneously 

it will be discussed some proposals as a classification criterion. 

 

 Secondly, it will be realized a complete study around the ultimate states 

verifications,  resistance and stability, of the frames, to know the way that  the sort of 

analysis can influence; only in a way like the optimization process, or otherwise if the 

method used can determine that the is frame is safe or unsafe. 

  

 Finally, a review of all the obtained material will be done, and conclusions 

relating to them and the objectives will be presented. 


