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In finite displacement FE analyses of frames, local and global coordinate systems are usually
introduced to take into account their geometric nonlinearity. In problems of in-plane bending
of beams, however, it is reported that the geometric stifiness matrix does not improve accuracy
and convergence characteristics of solutions in some formulations. Since the geometric stiffness
represents extension effect of the beam-columns, focuses are brought into the effect of extension
in numerical solutions of plane beam elements. Accuracy and convergence speed are examined for
several methods of formulation of stiffness equations, and advantage of the tangent formulation

is discussed.
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