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Analytical Investigation of the Effect of Seismic Redistribution of
Moment on the Ductility Demand of Plastic Hinges in Steel Building
Frames, Under Nonlinear Static Analysis

Seyyed Mohammad Mahdi Sadri*, Mohammd Reza Mansoory®, Mohammad Kazem
Bahrani®

Abstract

The special steel moment frame system is one of the common lateral
resisting systems used in building structures. design codes suggest different
criteria for the permissible redistributed moments. The redistribution of
seismic moment was first studied by Paulay and Priestley 1992. In this
research, the plastic rotation demand is obtained from the results of
pushover nonlinear analysis of various structures. The analyzed structures
have the span length of 4.5 m and 7.5 m, and the number of stories are
selected as 3, 5, and 10. Applying 30% moment redistribution in short
span structures, decreases the demand of ductility rotation up to 50%; and
increasing the number of stories intensifies this reduction. As the value of
moment redistribution increases by more than 30%, the observed
descending trend is reversed and the demand for ductility rotation
increases. In contrast, for long-span structures, the moment distribution of
30% results in a decrease in both the maximum value and mean value of
the ductility rotation demand and an increase in the sum of ductility
rotation demands. This result can be related to the formation of new hinges
in the structure. In all investigated structures, the moment redistribution
leads to the formation of flexural plastic hinges in all beams until a
mechanism is formed in the structure. Therefore, the moment redistribution
technique activates more number of plastic hinges in the structure and the
ductility demand is distributed in the entire structure. The reduction in the
demand for ductility rotation of members having plastic hinges before the
moment redistribution process is another finding of this study. In summary,
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