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Seepage Stability and Ground Surface De-
formation in Metro Station Foundation Pit
Dewatering and Recharge Construction in
Confined Water-rich Stratum
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Abstract Based on the real-time monitoring data, the main
influencing factors such as land subsidence and ground water
seepage around a water-rich confined foundation pit in Ji’ nan
are analyzed. A three-dimensional ground water stress-seepage
coupling finite element model of the station end foundation pit
is established by using finite element numerical analysis meth-

od, and the seepage stability of the metro station under the con-

dition of excavation-dewatering-recharge is analyzed. Research
results show that. with the excavation of the foundation pit and
the continuous dewatering process, the subsidence of the sur-
rounding stratum presents obvious groove 10-20 m away from
the foundation pit. Recharge can restore the original seepage of
ground water to a certain extent, slowing down the land subsid-
ence caused by precipitation, and showing different effects with
different relative locations of the recharge well from the foun-
dation pit. The ground water rise caused by too close recharge
is harmful, and too far recharge will lead to unsatisfactory
effect of ground water seepage recovery. The simulation results
show that recharge at a distance of about 30 m from the foun-
dation pit can maximize the control of land subsidence and a-
void excessive deformation of the foundation pit.
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struction; recharge construction; seepage stability; ground sur-
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Tab.1 Physical property index of each layer of foundation

pit site
we e i fz%/ A e
MPa (mrd) (kN/m”)

ESin 20.8  0.30 24 8 53.7 0345 17.9
Mg+ 21.6 034 208 37.1 0.005 19.2
B+ 221 030 213 445 0.007 195
ya 265 026 163 281 3.500 19.3
TR+ 287 033 183 508 1.380 17.4

2XfNESA 323 028 334 322 1.296  20.6
hRAEIN KA 37.1 019 339 346 2160 21.8
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Screenshot of monitoring points layout in foundation pit
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Fig.2 Land subsidence curves at different measuring points a-

round foundation pit
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Fig. 3 Variation curves of ground water level over time at dif-

ferent measuring points
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Fig. 6 Screenshots of software simulation results of pore pressure
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Fig. 8 Influence of recharge and dewatering on ground surface

deformation and groundwater pressure
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