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Improvement of Bolted Simple Connections Against
Progressive Collapse Caused by Column Removal

M. Shirinzadeh, A. Haghollahi

Abstract

Nowadays, investigation of probability of progressive collapse occurrence in the strategic structures is much more
essential than the past by increasing the terrorist attacks and explosions. Potential of the progressive collapse in steel
structures with simple connection is more than the other structural systems and results of the occurrence is more
destroyer. Therefore, potential of the progressive collapse of simple bolted connections is investigated numerically in
this research. Several solutions are proposed for retrofitting the existing simple connections to resist the progressive
collapse in case of sudden column removal. In order to investigate potential of the collapse, rotation of the connections
is compared with the allowable amount. The proposed methods do not increase hardness and rigidity of the
connections, and they almost do not change the size or type of the loads to the other members. The Simple bolted
connections include beam-to-column connection with double web angles is considered as a base connection, and there
are six other connections that are developed from the base connection. Results present that use of tendons in the
connections shows considerable improvement in performance of the models, such that the proposed techniques reduce
the vertical displacement of the connection up to 50%. This study also suggests highly effective techniques improve
connection behavior results without needing lots of effort.

Keywords
Progressive collapse, Dynamic analysis, Finite element method, Simple connection
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