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The aim of the paper is to analyse the load-capacity at collapse for thin-walled beams 
under the assumption of static approach. 1-section beams subjected to torsion and bending with 
torsion are studied. The generał formula for an interaction surface was derived. The comparison 
of the examples solved analytically with the finite element calculations and experimental results 
confirms the assumed hypotheses concerning statically admissible distribution of stresses in a 

plastic hinge. The analysis revealed also that normal stresses have a decisive influence on the 
value of load-carrying capacity in the case of thin-walled beams. 
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1. lNTRODUCTION

The presented analytic approach is based on the thin-walled beam theory 
formulated by VLASOV [1]. The static models of plastic hinge, which are used in 
the paper and a generał algorithm of determination of load-capacity at collapse 
for thin-walled beams, are based on the work of STREL'BITSKAYA [2]. The pre­
sented formulae are derived in accordance with the new approach to thin-walled 

beams theory given in PIECHNIK [3]. It means that all variables are defined in 
the local co-ordinate system related to the middle line of cross-section. The ex­
perimental data, which are used in the analysis, are taken from STREL'BITSKAYA 

and lEVSIEIENKO [4]. The basie information of theory of plasticity that is nec­
essary for solution of the considered problem is given in the monographs of 
ŻYCZKOWSKI [5] and HEYMAN [6]. The former one provides also comprehensive 
overview of the works related with elastic-plastic analysis of thin-walled beams. 
The contribution of GAWŁOWSKI and PIECHNIK [7] presents details of the algo­
rithm, which leads to analytic determination of the static and kinematic quanti­
ties for thin-walled beams. It shows in particular a new way of definition of the 
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