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Fire Following Earthquake Simulation Analysis
Considering of Fire Door Fragility
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2. College of Civil Engineering, Hunan University , Changsha 410082, China)

Abstract : Post—earthquake fire simulation technology based on BIM was discussed to quantitatively evaluate the
impact of fire door damage on the fire temperature distribution. Three seismic waves consistent with the site type and
its seismic design group were selected to analyze the nonlinear structure of the 9 —story Benchmark steel structure
model, and the inter—story displacement angle was used as the evaluation index of the non—structural component door
damage, combined with the door vulnerability curve of FEMA P-58 to establish the door damage model. Then, using
the fire door damage model obtained by BIM, the information model of the fire was quickly and accurately established.
The Pyrosim was imported to simulate and analyze its impact on the fire temperature distribution,and the real temper—
ature field distribution based on the correlation between the burning substance and the fire location was obtained. The
results show that the increase in the number of door damages directly affects the temperature of the frame columns,
and the larger the number, the higher the temperature of the frame columns; except for the fire and unburned fire com-
partments, the temperature of frame columns in other fire compartments with regard to door damage is significantly

higher than that without considering door damage , with a maximum of 483.98 “C. When the fire is located at different
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layers, the number of frame columns that reach the temperature boundary value of each layer is different.

Key words: post—earthquake fire ; Building Information Modelling (BIM ) ; fragility ; the information model of the

fire; fire temperature distribution
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Tab.1 Nine - layer steel frame model member dimensions
BRCEEm Bor HoT | |28 2 E/m ot HoT
W36x160 W14x500/| 5 396 W36x135 W14x370

-1 3.65

1 5.49 W36x160 W14x500[| 6  3.96 W36x135 W14x283

2 396 W36x160 W14x455|| 7 396 W30x99 W14x283

3 3.96 W36x135 W14x455|| 8 396 W27x84 W14x257

4 396 W36x135 W14x370/| 9 396 W24x68 W14x257
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Tab.4 Earthquake records
Ay A LS, P B /km PGAmax/g HEW A 7 i
1992 Erzican Erzican 0.49 514 I
1989 Loma prieta Corralitos 0.51 14 I
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7= SRR f P JZ 5 %
1 0.006 782 14.11
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5 0.004 441 9.24
6 0.004 535 9.43
7 0.005 179 10.77
8 0.006 667 13.87
9 0.006 778 14.10
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Fig.10 Fire location information
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Fig.11 Frame column position and fire compartment
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Fig.14 Column temperature in the No.1 fire compartment
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Fig.15 Column temperature in the No.2 fire compartment
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Fig.16 Column temperature in the No.3 fire compartment
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Fig.17 Column temperature in the No.4 fire compartment
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Fig.18 Column temperature in the No.5 fire compartment
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Fig.19 Column temperature in the No.6 fire compartment
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Tab.7 Columns number in fire compartment
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