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Finite Element Analysis on Fire Resistance Performance of Reinforced

Concrete Columns after Earthquake
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Abstract: Post-earthquake fire is a serious secondary disaster caused indirectly by earthquakes. It not
only causes much greater losses than ordinary fires, but also changes the original structure perfor-
mance, thereby threatening people’s lives and property. In order to study the fire resistance perfor-
mance of reinforced concrete columns after seismic damage, a reasonable damage index was selected
and the finite element analysis software ABAQUS was used in this research to establish a fire resis-
tance limit model of the seismically damaged reinforced concrete columns. The finite element analysis
model and parameters were verified. On this basis, the effects of parameters such as damage degree
and load ratio on the fire resistance of the seismically damaged columns were analyzed. The results
show that the fire resistance limit of earthquake-damaged reinforced concrete columns decreases with
the increase of damage degree and load ratio. Meanwhile, the damage degree and load ratio have a rel-
atively great impact on the fire resistance limit of reinforced concrete columns damaged by earth-
quakes. When the damage index is 0.672, compared with the undamaged column, the fire resistance

reduces 41% ; when the load ratio is 0.6, the fire resistance of the slightly damaged column (the dam-
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age index is 0.132) decreases 48% compared with the load ratio of 0.15.

Keywords: earthquake damaged reinforced concrete column; fire resistance limit; finite element analy-

sis; damage index
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Fig.1 Schematic diagram of the model analysis process
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Fig.2 Dimensions and reinforcement of test specimens
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