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Abstract

Aiming at the foundation pit with high confined water in silty sand stratum, based on the plastic
deformation and failure characteristics of inrush, the finite element model of inrush seepage fail-
ure of foundation pit is established, and the influence of the depth of confined water level and the
cohesion of soil at the bottom of the pit on the inrush of foundation pit is studied. The results show
that the stress field of the pit bottom soil is redistributed due to the excavation of the foundation
pit, which is especially prominent near the standard section in the middle of the end well, and
makes the stress of the pit bottom soil increase sharply compared with the surrounding soil. The
yield stress ratio of the end well is the largest at the bottom of the pit soil near the standard sec-
tion, so the failure occurs first at the top of the confined aquifer, and then the failure range ex-
pands from bottom to top until the bottom of the pit is damaged. The maximum vertical displace-
ment of pit bottom soil decreases gradually with the increase of confined water level, which shows
a linear change. The maximum stress ratio of pit bottom soil decreases gradually with the increase
of confined water level, and changes greatly at first, then tends to be flat. The maximum vertical
displacement of pit bottom soil and the maximum stress ratio of pit bottom soil decrease gradual-
ly with the increase of cohesion of pit bottom soil, and the cohesion increases. It has an obvious
effect on the stability of the foundation pit gushing.
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Figure 1. Cross section of station end shaft
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Figure 2. Computational model diagram
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Table 1. Physical and mechanical parameters of soil layer

= 1. TRYIBENFSH

+Z T2 JEJE (m) FARNE FE (g/em’) A (MPa) K% 71(kPa) W EEFEFE()
® 1 Hit 4.65 2.03 30.96 66.08 15.71
® 2 WAL 7.85 1.98 29.08 58.06 14.43
@ 1 KL 1.15 1.91 23.24 23.67 12.62
YISl - 1.99 29.24 57.89 14.71
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Figure 3. Vertical displacement nephogram of pit bottom soil
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Figure 4. Maximum principal stress nephogram of pit bottom soil
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Figure 5. Yield stress ration ephogram of pit bottom soil
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Figure 6. Axonometric map of plastic failure distribution of pit bottom
soil
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Figure 7. Maximum vertical displacement of pit bottom soil-drawdown
curve of confined water level
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Figure 8. Maximum yield stress ratio of pit bottom soil-drawdown

curve of confined water level
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Figure 9. Maximum vertical displacement of pit bottom soil-cohesion
curve of pit bottom soil
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Figure 10. Max yield stress ratio of pit bottom soil-cohesion curve of
pit bottom soil
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