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Finite element analysis of fire resistance of steel reinforced concrete
spatial nodes after earthquake damage based on ABAQUS

LYU Jingwei, HUANG Shenjiang
(School of Civil and Hydraulic Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract; The structural response of buildings under post-earthquake fires(PEF) differs from that under ordi-
nary fire, with the mechanical properties becoming more complex, and the timing and modes of failure being
changed. In order to study the changes of fire resistance of steel reinforced concrete(SRC) spatial nodes after
earthquake damage, the ABAQUS finite software is employed to simulate the seismic action through the re-
ciprocal loading of the nodes. A reasonable damage index is selected, and the fire resistance limit model of
SRC spatial nodes with varying degrees of damage under two fire scenarios is established and analyzed. The
results show that the degree of the damage has a small impact on the failure modes of the nodes, and under
the two fire scenarios, the SRC spatial beam-column nodes with varying degrees of damage exhibit column
failure reaching the fire resistance limit, and the overall change trend of the fire resistance limit of the nodes is
negatively correlated with the degree of damage, the greater the degree of damage, the more the fire resistance
limit decreases. When the loading amplitude is close to the ultimate displacement, the fire resistance limits of
Scenario 1 and Scenario 2 decrease to 34. 90% and 57. 00%, respectively. At this point, the fire resistance
limit of the damaged nodes of Scenario 2 decays to half of the undamaged nodes. When approaching the node
failure, the fire resistance limit of the nodes of Scenario 2 decreases by nearly two times that of Scenario 1.

Key words: steel reinforced concrete (SRC); spatial beam-column node; post-earthquake fire (PEF);

earthquake damage; fire resistance limit
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