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Ground motion intensity measures and dynamic response indexes of
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Abstract: There are many kinds of ground motion intensity measures that affect the dynamic response of metro stations. It is of
great practical significance to study the correlation between the ground motion intensity measures and the structural seismic
response indexes for seismic design of underground structures. In order to study the ground motion intensity measures suitable
for evaluating subway underground stations under the near-field ground motion, the Daikai metro station is taken as the
prototype. Based on the results of nonlinear time-history analysis, through the bilinear logarithmic regression analysis of 22
seismic intensity measures and structural seismic response indexes, the ground motion intensity measures and structural seismic
response indexes are analyzed and evaluated in terms of efficiency, practicality and proficiency. The results show that the
acceleration ground motion intensity measure represented by PGA and the spectral correlation ground motion intensity measure
represented by ASI are more suitable for studying one-story subway station structures, which are suitable for predicting the
dynamic response of structures under ground motion. The drift ratio between the top slab and the bottom slab, the shear force at
the bottom of the middle column and the bending moment at the bottom of the middle column are suitable as the dynamic
response indexes for predicting the underground subway structures.
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Fig. 1 Cross-sectional details of Daikai station
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Table 1 Intensity measures used in analysis
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Table 2 Properties of soils
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Table 3 Material parameters of steel rebar and concrete
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Fig. 2 Finite element model for soil-structure interaction system
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Table 4 Comparison of calculated results
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Table 5 Near-fault ground motion records

s I i
G5 HifE £ ¥ B M, "E/E:fﬁ HiEF /M8 PGAlg  PGV/em's') ™ 'jj"ﬂ

1 Kobe, Japan, Kobe 6.9 0.92 KBU000 0.276 55.3 3
2 1995 University ’ ’ KBU090 0.312 30.9
3 Kobe, Japan, KIMO000 0.834 91.1
4 1995 KIMA 6.9 0.94 KIM090 0.630 76.1 32
5 Kobe, Japan, Port 6.9 331 PRI000 0.348 90.6 47
6 1995 Island(Om) ' ’ PRI090 0.290 51.1
7 Kobe, Japan, . TAK_000 0.618 120
8 1995 Takatori 6.9 1.47 TAK_090 0.671 123 40
9 Imperial El Centro 6.53 395 H-E05 140 0.529 48.9 3
10 Valley-06 Array #5 ’ ’ H-E05_230 0.383 96.9
11 Erzican, Turke . ERZ-NS 0.387 107
12 v,1999 Erzincan 6.69 4.38 ERZ-EW 0.496 78.1 21
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Fig. 4 Acceleration response spectra of selected ground motions

(damping ratio = 0.05)
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