Journal of Structural and Construction Engineering, 10(3), 2023, pp. 172-203

Journal of Structural and
Construction Engineering

Journal of Structural and
Construction Engineering

wlnd g Ju—gala g s

L9 0L Sigo WWW.jSce.ir

Evaluation the effect of middle column removal on the occurrence potential of
progressive collapse in reinforced concrete moment frames using sensitivity

analysis

Seyed Ali Ekrami Kakhki !, Ali Kheyroddin 2*, Alireza Mortezaei *

1- Ph.D. Candidate of Structural Engineering, Civil Engineering Department, Semnan Branch, Islamic Azad University,

Semnan, Iran

2- Distinguished Professor, Department of Civil Engineering, Semnan University, Semnan, Iran
3- Associate Professor, Seismic Geotechnical and High Performance Concrete Research Centre, Civil Engineering
Department, Semnan Branch, Islamic Azad University, Semnan, Iran

ABSTRACT

In this research, the progressive collapse of the reinforced concrete frames
following the middle column removal has been investigated based on the
sensitivity and robustness indexes. At first, the numerical model of the reinforced
concrete frame was simulated and verified with Li et al. model in SeismoStruct
software. After developing the numerical model, the performance levels and the
number of plastic hinges in the frames were obtained. The frames were subjected
to the column removal in the first story and their vulnerability to progressive
collapse was investigated under nonlinear static push down analysis. In the
present research, parametric study including change in the number of stories,
span length, story height, concrete compressive strength, rebar yield strength,
poisson's ratio and damping ratio of the structure in the progressive collapse of
the frames was performed based on the sensitivity and robustness indexes. The
results showed that increasing the number of stories from 5 to 20 story, reducing
the span length from 5.5 to 3 m, reducing the story height from 4.45 to 3.20 m,
increasing the concrete compressive strength from 21.3 to 51.3 MPa, increasing
the rebar yield strength from 234 to 350 MPa, increasing the Poisson's ratio from
0.12% to 0.25% and increasing the damping ratio from 5% to 15% decreases and
increases the sensitivity and robustness indexes, respectively. Thus, the condition
of the frames in progressive collapse improves. Finally, the effect of simultaneous
removal of several columns in the progressive collapse of the frames showed that
the case 5 of the column removal has the lowest sensitivity index and the highest
robustness index, thus having better conditions in progressive collapse.
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