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Seismic Response of Prefabricated Subway Station
Structures in Slightly Inclined Liquefiable Sites
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[ Abstract] The applicability of prefabricated subway station structures in inclined liquefiable sites was investigated. Based on the
actual project of Shuangfeng subway station in Changchun City, the finite difference software FLAC3D was used to carry out the seismic
response analysis of prefabricated subway station structures in liquefiable soil, for example, the pore water pressure of the foundation,
the lateral motion of the liquefied soil, the dynamic response and uplift characteristics of the subway station structure, and the deforma-
tion characteristics of the prefabricated subway station structures were analyzed. The results show that the negative pore pressure phe-
nomenon of pore water pressure on both sides of prefabricated subway station under inclined liquefiable site conditions is present, and
the phenomenon becomes more obvious the closer the location of the station structure is to the station, and at the same time, the nega-
tive pore pressure of the soil on the left side of the structure (uphill) is significantly greater than that on the right side ( downhill). The
further away the foundation soil is from the station structure, the more pronounced the liquefaction is. The phenomenon of lateral slip-
page of the surrounding soil is significantly suppressed by prefabricated subway station structures. The principal stresses in the upslope
sidewall (member C1) are greater than those in the downslope sidewall (member C2) , and the principal stresses at the bottom of the
upslope sidewall of the structure are greatest, so the upslope sidewall of the structure should be given priority in the seismic design.

[ Keywords ] prefabricated subway station; liquefaction; numerical simulation; slight inclined ground; seismic response
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Fig. 1 Schematic section of assembled subway station
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Fig. 5 Schematic diagram of contact surface
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Table 4 Amplitude of principal stress response of
structural side walls ( members C1 and C2) of

assembled subway stations

F N RN {E/ MPa
W e 20 4 6°

55 N - N 55 N - N 5N 52N
Q1 0.40 -2.61 0.35 -2.71  0.28 -2.91
LQ2 0.23 -2.52  0.23 -2.62 0.63 -2.93
LQ3  1.07 -2.56 1.45 -2.69 1.61 -2.83
Q4 0.70 -3.14 0.76 -3.56 0.69  -3.81
LQ5 0.33 -3.36 0.21 -3.57 0.24 -3.95
RQI  0.57 -2.60 0.68 -2.71 1.09 -2.82
RQ2  0.44 -2.48 0.52 -2.61 0.72  -2.81
RQ3 0.63 -0.54 0.50 -0.66 0.40 -0.71
RQ4 0.56 -2.88  0.49 -2.90 0.31 -2.49
RQ5 0.23 -3.12  0.29 -2.89 0.50 -2.67
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