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Stability Analysis of Anti-seepage Wall Support System for
Foundation Excavation of Shallow Subway Station

LUN Guandong
( China Railway 18th Bureau Group Third Engineering Co. , Lid. , Zhuozhou, Hebei 072750, China)

Abstract: A construction scheme of a anti-seepage wall combined with an open-cut method is proposed,
aiming at the construction demand of shallow buried subway stations. This scheme has significant
advantages in engineering scenarios with strict displacement control requirements. The Jiangshuiquan
Road Station of Jinan Metro Line 4, with a net length of 248. 7meters and a net width of the standard
section of 20. 2meters, was taken as an example. It has typical characteristics such as shallow burial
(high groundwater level ) , soft soil layer, and large-span structure design. Aiming at the problem of
supporting system stability and surface deformation control caused by special geological conditions, the
finite element method was adopted to simulate the whole construction process and analyze the formation
response. Firstly, the collaborative support system of anti-seepage wall-intermediate partition wall-
structure floor was determined by comparison of construction methods, and then the geometric parameters
of each component ( embedded depth of anti-seepage wall, wall thickness, and plate thickness) were
optimized. The numerical simulation results indicate that the surface settlement curve shows a typical
groove shape during the excavation process, and the maximum settlement value of 18. 2mm appears in the
area near the wall. The distribution law is consistent with the field monitoring data.

Keywords: subway stations; open-cut method; anti-seepage wall; supports;  simulation;

settlement ; monitoring
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Table 1 Soil parameters

. EMMEE,  WAEE, FER NEEf, R/ . BBER
IR RE/m (kN-m™) (kN - m™) kPa &) (kN-m™) AL (m-d7")
O#=¥+ 0~7 20.5 — 13 27 1.5x10* 0.35 9.43x107°
QW ks + 7~12.5 21.2 — 5 32 3.0x10* 0.27 1.98
@), Wk +IeH > 12.5~25.6 20.9 — 5 32 4.5x10* 0.27 1.98
®, s 25.6~28 21.2 22.3 5 32 3.0x10* 0.27 1.98
@, M EHh Ik + 28~40 20.1 21.2 10 29 1.9x10* 0.35 9.43x107°
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Fig.5 Internal forces of anti-seepage wall
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