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Abstract: To study the failure possibility of frame-bent structures under near-fault earthquake,
the nonlinear finite element analysis model was established based on a reinforced concrete frame-
bent structure. 16 near-fault and 8 far-field seismic waves were selected, and the incremental
dynamic analysis method was used to draw the vulnerability curves. The results showed that for
far-field ground motions, five limit states of the structure (normal use, basic use, use after
repair, life safety, and collapse prevention) are not beyond under 8-degree frequent and basic
earthquakes, thus meeting the seismic requirement of "no damage under minor earthquake,
repairable under moderate earthquake"; the probability of exceeding limit state of normal use

under 8-degree rare earthquake is 2.08% , thus meeting the seismic requirement of "no collapse
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under major earthquake". For near-fault ground motions, the first four limit states are exceeded

under 8-degree frequent earthquake; under 8-degree basic earthquake, the probability of exceeding the

limit state of use after repair is 16.62% , and the probability of reaching the limit state of life safety is

2.40%; the probability of approaching collapse under 8-degree rare earthquake is 15.4%. The research

results can provide reference for seismic risk assessment of frame-bent structures in near-fault area.

Keywords: near-fault ground motion; RC frame-bent structure; pulse effect; incremental dynamic

analysis; disaster prediction
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Table 1 Basic information of ground motion records for analysis in this study

75 i E Bl & W72/ km PGA/g  PGV/(m-+s ') PGV/PGA i 7E B2
1 TCUO054 5.3 0.134 43.4 0.33 Jok w78 51T )2
2 TCU068 0.3 0.340 197.3 0.71 Jok wh 51T K )2
3 TCU052 0.7 0.358 119.9 0.34 Jok wh 8451 K )2
4 TCU128 13.2 0.133 51.0 0.37 ok w250 30 o 2
5 CHY024 9.62 0.28 51.1 0.19 Jok b 0 30T 2
6 TCUI101 2.11 0.21 76.77 0.38 Jok i 784 3 DRy 2
7 CHY006 14.5 0.359 102.3 0.29 Jok b 2 3 1 2
8 CHY101 13.3 0.34 64.97 0.2 Jok b 2 3 1 2
9 TCU074 13.46 0.596 70.4 0.12 AR ok o 75 17 2
10 TCU071 5.8 0.496 52.3 0.11 AP ik e 830 W7 2
11 TCU072 7.1 0.477 41.6 0.09 13 QUIBVEI 5
12 TCU078 8.2 0.416 29.6 0.07 13 QUIBVEI 5
13 TCU057 11.83 0.31 38.21 0.12 AR ik o 75 17 2
14 TCU079 10.97 0.52 70.5 0.08 A ik vp AL W72
15 CHY010 19.93 0.17 24.21 0.14 AR ik o 75 17 2
16 CHY029 10.96 0.29 35.2 0.12 Al Bk e 430 W7 2
17 Phelan-Wilson Ranch 090 85.9 0.057 4.5 0.08 i
18 Phelan-Wilson Ranch 180 86.9 0.069 5.7 0.08 T
19 San Jacinto-CDF Fire Sta 000 147.6 0.085 8.8 0.11 LI
20 San Jacinto-CDF Fire Sta 090 147.6 0.069 7.0 0.10 i
21 Newport Bch-Newp & Coast 090 84.54 0.103 5.8 0.06 b7
22 Beh-Newp & Coast 180 84.54 0.085 6.3 0.08 bk
23 Wrightwood-Nielson Ranch 090 81.69 0.042 2.9 0.07 i
24 Wrightwood-Nielson Ranch 180 81.69 0.041 3.2 0.08 it
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Fig.1 Structure plan layout
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Table 2 Performance level and quantitative index of RC frame-bent structure
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Fig.5 Fragility curves of structure under near-fault earthquakes
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