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Evaluation of the vertical vibration period due to column elimination and its effects on
structural response in progressive collapse

M. Mahmoudi®", T. Teimoori 2, H. Koozani?, S. Sh. Hashemi®
1. Assistant. Prof., Civil. Eng. Department, Shahid Rajaee Teacher Trainig Univ., Tehran, Iran
2. Ms.c. Student, Civil. Eng. Department, Shahid Rajaee Teacher Trainig Univ., Tehran, Iran
3. Assistant. Prof., Civil. Eng. Depetment, Persian Gulf University, Boushehr, Iran

Abstract

Progressive Collapse is a phenomenon in which a large part of a structure is destroyed by a small damage. In
recent years, many codes and researches have investigated the behavior of structures against progressive
collapse and proposed methods to evaluates the structural responses . One of the methods for estimation of
structural response is alternative load path method using linear static, nonlinear static and nonlinear dynamic
analysis. Nonlinear dynamic analysis is used to achieve more accurate responses. Since that, duration
removed columns in the nonlinear dynamic analysis has a significant impact on the structural response, the
purpose of this paper is to evaluate the effect of structural response due to duration removed columns. For
this purpose, some ordinary buildings was selected and their reponses was evaluated against column
elimination’s time and critical conditions was determined. Since that, in design codes, column elimination's
time, depends on the vertical period of the bays above the removed column, a proposed method is presented
for determination this time.

Keywords: Progressive collapse, Non-linear time history analysis, Moment resisting frames, Vertical structural
period, Column elimination's time.
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