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SYSTEMATIC PROCEDURE FOR CALCULATING VARIATION OFPLASTIC
DEFORMATIONS DEMANDED TO STEEL STRUCTURAL SYSTEMS

By Masayoshi NakasHIMA, Mikiko KaTo, Yasuhiro Mor1 and Bunzo Tsujl

Synopsis

This paper presents a study on the variation of ductility demanded to structural
members of steel frames. First, the degree of variation of ductility capacity of steel
beam-columns was demonstrated. Next, an analytic procedure for estimating the variation
of plastic hinge rotations demanded of structural members was proposed. In this proce-
dure, limit analysis techniques were employed, and means and standard deviations of
plastic hinge rotations required at the formation of collapse mechanism were obtained
systematically. This procedure was applied to multi-story steel frames, and it was found
that small variation of full plastic moments can cause large variation in plastic hinge
rotations.
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Fig. 1. Variation of ductility ratios

in steel beam-columns
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Fig. 14. Force versus deformation Fig. 15. Results obtained from lim-
relationship obtained from it analysis combined with
plastic hinge analysis stiffness formulation
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