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Seismic performance evaluation of post-tensioned steel frames against
progressive collapse

A. Ghasemi, H. Motedayen

Abstract

Due to the poor performance of welded moment connections in recent earthquakes, various details were proposed for
moment connections in order to obtain a ductile response. The use of post-tensioned connections (PTED) in steel moment
frames is a solution to achieve a ductile response, and various methods for these connections have been proposed by
esearchers. The experimental results indicate the strength, stiffness and self-centering ability of these connections and the
energy dissipation capacity will increase. The evaluation of the progressive collapse is based on the design and nonlinear
response of 5-, 10- and 15- story steel moment frames (MRFs). In order to estimate the seismic response of the MRFs,
OpenSees software was used. The Results shown that by using of PTED Connection, the vertical displacement of the top point
of removed column are reduced. As the number of stories increased, the vertical displacement of the connection above the
removed column will decrease. The mentioned issue is due to the proper force redistribution. The vertical displacement
reduction in the elimination of the corner columns is greater than the removal of the middle column. The beam rotation in
MRFs and PTED are different from each other. The rotation in MRFs exceeds from the Life safety performance level, while
this does not happen for PTED.

Keywords
Steel frames, post-tensioned, self-centering, progressive collapse
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1 Post-tensioned steel moment connection
2 Self-centering
3 Design basis earthquake
4 Maximum considered earthquake
5 Flag shaped
6 Self centering energy dissipative (SCED)
7 Bearing
8 Post decompression

9 Post yielding stiffness
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