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Assessment of Reinforced Concrete Structures’
Behavior under Column Removal Scenarios

Abstract

The term progressive collapse is mostly used to illustrate gradual expanding of local collapse, from some
elements to other parts of the structure. This phenomenon can cause death of large number of people as
well as economical and security problems. Due to the undeniable effects of this phenomenon on people’s
lives, after the collapse of World Trade Center, an increasing interest has caught Governments and
organizations’ eye to determine the potential of progressive collapse in existing buildings and design of
progressive collapse resistant new buildings. In this Study a typical reinforced concrete moment frame
structure is designed and the potential of progressive collapse in the aforementioned building is assessed
by three dimensional analysis of Progressive collapse guidelines; these procedures include: Linear Elastic
Static, Non-linear Static, Linear Dynamic and Non-Linear Dynamic analysis. Advantages and
disadvantages of each procedure is studied and it is concluded that the most effective analysis procedure
to determine the potential of progressive collapse should have all the advantages of these four procedures
and includes the systematic use of combination of high risk analysis results of progressive collapse. In
these analyses internal and external columns are removed from all stories and the results are used to
determine the effects of placement of removed columns. Analyses results prove the removal of a column
in higher stories has a higher chance of causing progressive collapse due to the impossibility of
Vierendeel frame action after removing a higher story column. In the five-story building, four analysis
procedures are compared and beam sections have been corrected if needed. Moreover, the role of columns
adjacent to the removed column in load redistribution and load transfer in higher story frames are studied.

Keywords:

Progressive Collapse, Comparative Study, Moment Frame Reinforced Concrete Structure,
Nonlinear Analysis, Column Removal in Stories, Load Redistribution, Removed Column
Placement, Dynamic Analysis



