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Effect of mechanical and geometric properties change on connections in steel
moment frames against progressive
A. Karimian, A. Armaghani, A. Behravesh

Abstract

Connections have a significant impact on the process of energy dissipation in the structure and its behavior against abnormal
loads that often lead to the phenomenon of progressive collapse; Therefore, the effect of changing mechanical and geometric
characteristics on the fittings of steel moment frames against progressive collapse has been studied in this study. In this
regard, variable parameters including the type of beam-to-column connection (welded flange plate connection or WFP, and
welded unreinforced flange-welded web connection or WUF-W, reduced beam section or RBS and free flange connection or
FF), type of steel used at beam-to-column connection (St37 and Steel LY 160) And the location of column removal in different
stories (without removal and removal of columns in ground, first and second storeis) are that the effect of low alloy steel in
previous studies against progressive collapse has not been investigated. Investigations on a three-storey steel frame have
been analyzed using ABAQUS finite element software and alternative path method in a non-linear dynamic method with
column removal method. Validation of finite element method has been performed using numerical simulation of a steel frame
and a good match was observed. The outputs of the recent study include DCR and the maximum shear force and maximum
displacement created in the beams around the column removal site. The most important results show that in frames where
low yield point steel is used at the connection, the best performance in terms of demand-to-capacity ratio (DCR) of the beams
around the removal location related to the Free Flange and WUF-W connection frames, and when the column is removed on
the upper storeis of the steel moment frames, more displacement occurs at the column removal site. For example, in the
beam connections to the WUF-W-St37 column, the maximum displacement created when the column on the second floor has
been removed has increased by 25.85% of its corresponding value when the ground storey column has been removed.
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Progressive collapse, Steel moment frame, Low-yield strength plates, WUF-W, WFP
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