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Abstract

The aim of this paper is to show that it is possible to model the elasto-plastic
behavior of an inextensible beam undergoing finite bending by using a
novel implicit rate type response relation directly between the bending
moment, curvature, and their rates. This is in contrast to conventional ap-
proaches that require the integration of elasto-plastic stress-strain relations
across the thickness of the beam at each time step. The model proposed
here (a) is rate independent and exhibits hysteresis, (b) requires no notion
of plastic strain and no integration across the thickness, and (c) does not
have a sharp yield point and instead transits smoothly between nominally
elastic and inelastic response. The governing equations are solved nu-
merically as a set of first order differential equations with very low order
interpolation functions for quasi-static response and are capable of mod-
eling both hardening and softening behavior as well as the formation of

plastic hinges, etc. Since there is no yield function, there is no necessity to
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