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Abstract: This paper is to study the selection of the ground motion record sets scale for vulnerability
analysis of underground structures based on the incremental dynamical analysis (IDA) method. Utiliz-
ing ABAQUS/Standard platform, a two-dimension analysis model of a subway station underground
structure was established. 44 time-history acceleration curves derived from far-field ground motion
were selected as the standard value. The dynamic response of the structure under different scales of
ground motion records was obtained by using the nonlinear time-history dynamic analysis method. The
inter-story drift ratio was selected as the damage index, and the PGA was defined as the intensity in-
dex. The IDA curve clusters were plotted and the 50% percentile curves under different working con-

ditions were calculated. Based on the error analysis between the post-earthquake failure probability and
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the standard value of the structure under different working conditions, It was found that the scale of

ground motion record sets could significantly affect the seismic vulnerability analysis results of the un-

derground structure based on the IDA method, and the impact will upgrade with the rise of the evalua-

tion performance level. The findings suggest that the ground motion records should not be less than

twelve during the IDA-based seismic fragility analysis of underground structure, and the optimal num-

ber of ground motion records is 28. The findings can provide a scientific reference for the performance-

based seismic design analysis method of underground structures.

Keywords: earthquake resistance of underground structures; subway station; seismic vulnerability; in-

cremental dynamical analysis; earthquake records.
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Fig.2 The dimension information of subway station cross-

section
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Table 1 The physical and mechanical parameters of soil

W/ YN/

ity A R/ (kgemn ) (mes ) EL /N
1 Et 2 1700 147 0.35
2 #t 6 2020 190 0.35
3 Bt 7 2000 193 0.36
4 Wt 2 2050 274 0.33
5 it 10 2020 300 0.36
6 w4t 3 2050 328 0.33
7 it 2 1990 331 0.36
8 W+t 6 2050 368 0.33
9 g 7 2000 382 0.35
10 g — 2500 700 0.25
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Fig.4 Geotechnical characteristics of the site
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