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Abstract: The structural damage of subway stations under earthquakes has been a widespread is-
sue. Affected by the sedimentary environment, such as river alluvium and seawater erosion, lig-
uefiable silt layers are widely distributed in the Tianjin area. Silt liquefaction exerts an influence
on subway station structure, but the degree of this influence is unclear. As standard transporta-

tion hubs, parallel subway station systems are becoming increasingly common in urban areas,
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and thus, the seismic problem of adjacent stations in a station group needs to be studied urgently.

The influence of fine content on the static and dynamic characteristics of silt was studied with a

triaxial test. The parameters of a silt model with varying fine content were calibrated using the

bounding surface plastic constitutive model PM4Silt. Through finite difference analysis, the ad-

verse effect of soil layer with low fine content on the dynamic response of a subway station was

clarified. The results provided insights for the site selection of stations in a liquefiable silt layer.

In addition, the influence of station spacing on the interaction between adjacent stations was stud-

ied through parametric analysis. The influence of the interactions between adjacent stations was

revealed, and the reference value of optimal station spacing was provided. This study can provide

a theoretical basis for the design of adjacent stations.

Keywords: triaxial test; bounding surface model; liquefiable silt; adjacent subway stations
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Fig.1 Particle grading curve of soil with different proportions
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Fig.2 Calibration results of dynamic triaxial tests
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Table 3 PM4Silt model parameters of silt with different clay contents
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Fig.3 Schematic diagram of section size of subway station (Unit: mm)
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Fig.7 Hysteretic curve and stress path curve at different monitoring points
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Table 4 Peak internal force of existing station structure

in silt layer with different clay contents

(b 80S20K 30S70K S37/Sse

r R T5 5 FATER —242.32 —156.38 0.65
B I (H FHEEYE  —243.79 —156.31 0.64
/(RN e m)  MEAYE —249.57  —147.89 0.59
Fag gk AT vk 98.16 57.90 0.59
o 0 (E GG 92.27 76.24 0.83
SN m) B 93.48 59.17 0.63
o 15 5 AT 4wk 724.98 650.96 0.90
oYy HEEEW 705.26 616.38 0.87

/kN BB 748.28 645.29 0.86
I B R FAT AN —814.32 —645.59 0.79
5 R W HELEW  —784.98  —636.90 0.81
/(KN e m)  #EFER —831.29  —657.61 0.79

x5 FHEESHESTIR

Table 5 Analysis condition of station spacing parameters

VAT TR EEEWHTHR REES TR

1.5,2.0,3.0,4.0,
S/L 1.5,2.0,2.5,3.0 1.5,2.0,2.5,3.0
5.0,6.0
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station spacing under parallel station condition
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