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Preliminary analysis of mechanical properties of subway station under
fire after earthquake
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Abstract: As an important part of the urban underground infrastructure, the underground structures such as subway stations will
cause great economic damage and casualties once they are subjected to earthquakes and earthquake-induced fires. Therefore,
the catastrophic behaviors of the subway stations under the coupling of earthquakes and earthquake-induced fires needs to be
studied. A two-dimensional analysis model is established based on a three-span two-story subway station. Firstly, the seismic
simulation is carried out, and then the restart analysis is used to discuss the response of the subway station under the action of
earthquake and the secondary fire by using the thermal-mechanical coupling method. The catastrophic behaviors of the subway
station structure under earthquake and the secondary fire is analyzed from the aspects of column deformation and inter-layer
displacement. The influences of earthquake on the fire resistance of the underground structures are discussed, which provides a

reference for the performance evaluation of the underground structures under earthquakes and the secondary fire.
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Table 1 Site parameters
+Z " HJE R BIVIBOE Zhiaka
Y /(kN-cm?) /MPa /m  /(m's) 54
1 FHHE+E 19.4 153 3.0 200 0.49
2 it 19.4 153 4.0 200 0.49
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Table 2 Material parameters for concrete No. C30
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Table 3 Thermal parameters of concrete and steel bars

oy WRLATEN W L BH
e B R AWK SR LR RPKR
RM ® RM RN ®m M

20 1.96 913 6.16x10° 53.3 440 1.2x10°
100 1.81 964 6.8x10° 50.7 489  1.22x10°
200 1.63 1022 7.6x10°¢ 473 530 1.25x10°
300 1.47 1075 8.4x10° 44.0 565  1.27x10°3
400 1.33 1122 9.2x10°  40.6 606  1.30x10°
500 1.21 1164 1.0x105 37.3 667  1.32x10°
600 1.10 1200 1.08x10° 34.0 760  1.35x10°
700 1.01 1231 1.16x10° 30.7 991  1.37x10°
800  0.93 1256 1.24x10° 274 795  1.40x10°3
900  0.87 1275 1.32x10° 27.3 650  1.42x10°
1000 0.83 1289 1.40x10°5 27.3 650  1.45x10°
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Table4 Deformations of components

Kt U AE AF . /mm 542 /mm
Te sk 33.77 5.44
AN 35.85 1.14

MR 39.92 3.75

fokE 37.93 4.03

HrE 37.30 5.35
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fire (15, 30, 60 min)
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