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This study presents a semi-analytical technique capable of performing.large
curvature analysis of nonlinear elastic, inextensible beams. The material nonlinearity
is incorporated into the mathematical model in terms of a specified, nonlinear
moment-curvature relationship. In particular, both the power-law relation and one
containing linear and nonlinear regimes are treated. The key governing equations are
formulated in a fashion analogous to that of the elastic approach and the resulting
equations contain integrals of similar features to elliptic integrals. These general
equations are subsequently solved for the case of cantilever and simply-supported
beams under various loading conditions at their ends. The current technique exploits
only Newton-Raphson iteration as a nonlinear solver and a special quadrature for
efficiently and accurately integratihg singular integrals. From extensive numerical
experiments on various cases, the proposed technique has been found promising
and yielded highly accurate numerical solutions as compared with the benchmark
solution. The influence of material nonlinearity on both the deformed shape and
internal forces induced within the beam are then investigated and numerous results

are reported and discussed.





