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Research on Metro Station Structure Ground
Motion Intensity Measure by Incremental
Dynamic Analysis

LIU Tong, YUAN Yong

Abstract Taking the case of certain two-storey-three-span
metro station, a soil-structure 2D finite element model is estab-
lished. According to the dynamic response characteristics of
metro station structure, the peak acceleration, peak velocity,
peak displacement, and Arias intensity at both the bedrock and
metro station structure bottom are selected as ground motion in-
tensity measure. By adopting incremental dynamic analysis, the
relationship curve of different ground motion intensity measure
and structure performance measure is established. Effectiveness
of metro station seismic performance evaluation is analyzed.
Key words metro station structure; ground motion intensity
measure; incremental dynamic analysis
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Fig.1 Cross-section of metro station and reinforcement details of central column
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Tab.1 Site soil layer parameters
" &/ FPER R/ ; s/ FHEI/
= ¥ =4 < NAt 3 \
=34 +EHR W/ m (kN/m) MPa HEL/N =4 ) «Pa
1 ATH A+ 0~1.3 19.0 20.34 0.32 15.0 20.0
2 IKEE AR i1 1.3~2.4 19.2 20.34 0.32 31.3 9.5
3 RN A+ 2.4~3.3 18.0 14.00 0.34 33.8 15.1
4 TR IR T 4 3.3~6.9 17.4 10.85 0.38 28.3 5.3
5 KRRV 1 6.9~14.8 16.7 7.39 0.40 24.9 7.2
6 YRR 14.8 ~16.7 17.4 11.55 0.35 29.7 10.0
7 Kt g+ 16.7 ~21. 1 19.5 24.85 0.29 29.1 31.3
8 KA 21.1~28.0 18.2 32.20 0.29 31.1 2.0
9 YRER S 28.0~43.0 17.7 15.09 0.33 32.5 8.1
10 KA kD 43.0 ~60.0 18.4 28.70 0.32 28.1 8.0
K2 FihEHWMHSEH
Tab.2 Station structure material parameters
- REE+ Gy
g
AR R/ GPa ORISR/ MPa BiLOHT SR JE/ MPa HEL/N =4 PR R/ GPa Jeti M J&/ MPa
PR 33.5 2.51 29.6 0.2 200 400
He 31.5 2.20 23.4 0.2 200 400
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Fig.2 Soil-station structure finite element model
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Tab.3 Twelve ground motion records

R Ve i = & B4 HoRE B HRE B iR ay/g vp/ (em/s)
1 Imperial Valley-06, 1979 El Centro Array#3 E03140 0.267 47.97
2 Imperial Valley-06, 1979 El Centro Array#3 E03230 0.223 43.29
3 Loma Prieta, 1989 APEEL 2-Redwood City A02043 0.274 53.65
4 Loma Prieta, 1989 APEEL 2-Redwood City A02133 0.220 34.12
5 Loma Prieta, 1989 Foster City-Menhaden Court MEN270 0.110 21.98
6 Loma Prieta, 1989 Foster City-Menhaden Court MEN360 0.119 20.93
7 Loma Prieta, 1989 Treasure Island TRIO00 0.100 15.59
8 Loma Prieta, 1989 Treasure Island TRIO90 0. 160 33.20
9 Superstition Hills-02, 1987 Imperial Valley Wildlife Liquefaction Array TVW090 0.179 31.67
10 Superstition Hills-02, 1987 Imperial Valley Wildlife Liquefaction Array IVW360 0.208 36.21
11 Northridge-01, 1994 Carson-Water St WATI80 0.091 6.33
12 Northridge-01, 1994 Carson-Water St WAT270 0.088 8.32
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Fig.4 IDA curves corresponding to different IM
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Tab.4 Discreteness analysis of IDA curves with different

M
28 A, A, AHXHE

v, 0.470 1.00

a, 0.485 1.03

d, 0.626 1.33

1, 0.637 1.36
app 0.270 0.57
- 0.505 1.07
dys 0.459 0.98
Iy 0.444 0.94

A, AHXHECNAR TR IM SR A, 5 v, SR A, Z HEfE.
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