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ABSTRACT

The elastic-plastic methods for the design of sséeictures have been introduced in some national
codes, in Europe and America, for almost half atugn This innovation has resulted from the
recognition of these desigh methods for a bettiimation of the ultimate resistance of some typles o
steel structures.

These methods are often based on some hypothesbsasuhe formation of plastic hinges in the
most stressed cross-sections. The developmentesé tplastic hinges is affected by the interaction
between the axial force and the bending momemgcin the cross-section.

The interaction criteria between these internaldsrdepend on the cross-section shape. Therefore,
specific analytical criteria are required for edghe of cross-sections, and for each combination of
bending moments over the two main axis of inerfisdh@ cross section (in the case of bi-axial
bending).

However, these criteria are not usually availablehie design codes or text books for most of the
cross-section shapes, especially for those thdeasecommon in steel construction. Even in the cas
of the most usual cross-sections, the analyticira are often defined by means of simplified
expressions. In the meanwhile, the use of new sh#&pdecoming more frequent, due to bold
innovative structural solutions conceived by modachitects.

This paper presents a set of analytical criterigalferevaluation of the internal forces (axial foacel
bending moment) in lozenge and triangular steedsmections, at their elastic and plastic limitesta
They are written in a non-dimensional form, whichkesthem independent of the cross-sections
dimensions and of their width-to-height ratio.

These criteria are based on the hypothesis of gitltling of the cross-sections at their plastmitli
state. The material is supposed to present elpktstic behaviour without hardening. The effects of
eventual shear or torsion deformations on the geston are supposed to be negligible.

These analytical criteria put in evidence the ddférbehaviour of symmetrical and non-symmetrical
cross-sections, regarding their axis of bendingheit elastic and plastic limit states. They cdogi

a basis for the elaboration of more complex anzdytcriteria, for hollow lozenge and triangular
cross-sections, or for rectangular full or hollomss-sections submitted to axial forces and bitaxia
bending. A worked example shows an applicatiorhesé criteria to the evaluation of the elastic and
plastic limit states in a square section submitizchn axial force and bi-axial bending. Another
worked example presents the expressions for thei@i@n of the maximum eccentricities of an axial
force in a triangular section, at its elastic atabfic limit states.
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