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Vulnerability Analysis of Multi Story Steel Frames under
Post-Earthquake Fire based on Fire Load Density

CAIT Xinjiang"?, JIANG Weijie', MAO Xiaoyong'?, TIAN Shizhu'*
(1. School of Civil Engineering, Suzhou University of Science and Technology, Suzhou 215011, China;
2. Jiangsu Key Laboratory of Structural Engineering, Suzhou University of Science and Technology,
Suzhou 215011, China)

Abstract: Compared with seismic vulnerability, the research on post-earthquake fire vulnerability of
structures has not been in-depth studied. Taking a three-story three-span plane steel frame as the re-
search object, ABAQUS is used for modeling, the fire load density is selected as the fire strength in-
dex, and the fire resistance limit is taken as the failure state index. Fifty structure samples are generat-
ed by Latin hyper method to analyze the fire resistance limit and vulnerability of the steel frame under
post-earthquake fire. Four failure states with different damage degrees are given. The results show
that the failure probability of steel frames under post-earthquake fire increases with the increase of fire
load density; When the fire load density reaches the maximum, the probability of slight failure, medi-
um failure and serious failure of steel frame under large earthquake is high, and the probability of col-
lapse failure is relatively low; Compared with the fire vulnerability curve under three-level seismic for-

tification intensity, with the increase of seismic intensity, the probability of serious damage and col-
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lapse of steel frame also increases.

Keywords: steel frame structure; post-earthquake fire; vulnerability; fire load density; fragility curves
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Table 1 Beam column section parameters

aRes B R /mm f./MPa E/MPa

7 H250 X 250 X 9X 14 345 206 000
R H400 < 300X 10X 16 345 206 000
A H300X 300X 12X 12 345 206 000
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