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ABSTRACT 

Cruciform columns are often used in seismic protection of structures [1] as part of energy dissipators, and 
have been taken as case study to compare the total deformation and incremental theories of plasticity [1-3] 
in the vicinity of the critical load of elastoplastic buckling. 

In this work, the postcritical behavior of imperfect cruciform columns subjected to uniaxial compressive 
load is analyzed. To this end, three-dimensional numerical experiments are performed with finite strain 
formulations such as updated Lagrangean hyperelastic, updated Lagrangean hypoelastic and total 
Lagrangean hyperelastic. These formulations are available in the large strain finite element codes SOGDE 
[4-5], Metafor [6-7] and FEAP [8] respectively. 

In particular, nonlinear equilibrium paths for imperfect structures are obtained, not only in the 
neighbourhood of the critical state, but also for configurations far away from the critical one.  Limit and 
residual loads are determined; and finally, the results obtained with the three formulations are compared 
and discussed. 
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