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Influencing factors of foundation pit well point precipitation based on seepage-stress coupling
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Abstract: This paper focuses on the soil seepage failure and the resulting instability of deep foundation pits
caused by the excavation of deep foundation pits in coastal areas with high groundwater levels, conduct research on the
influencing factors of foundation pit well-point dewatering based on numerical simulation methods. Based on the
foundation pit engineering of Babao ship lock, a numerical model of foundation pit dewatering is established to analyze
the effect law of the depth and permeability coefficient of water curtain, the depth and layout of dewatering well on the
foundation pit pore water pressure and surface settlement. The results show that increasing the depth of the curtain can
reduce the pore water pressure of foundation soil and the surface settlement. Reducing the permeability coefficient of
the curtain can effectively block the seepage of groundwater into the foundation pit and reduce the surface settlement.
With the increase of the depth of dewatering well, the pore water pressure of foundation pit decreases gradually, and
the surface settlement increases continuously. The distance between the ground surface and the foundation pit
gradually increases, and the ground settlement decreases first and then increases. The more the number of dewatering
wells is, the smaller the pore water pressure of foundation pit is, the smaller the surface settlement is. The arrangement
of three dewatering wells in the pit and one dewatering well outside the pit minimizes the surface settlement.
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Fig.1 Finite element model
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Fig. 2 Foundation pit model after grid division
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Fig. 3 Finite element model of sealing curtain on
both sides of foundation pit
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Fig. 5 Ground stress balance results
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Fig. 6 Cloud map of pit pore water pressure
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Fig.7 Cloud map of pore water pressure in foundation pit
under different sealing curtains

b LR £ i 4t 17 5 k370 B 2 2 (] B9 7R Ak
KA YLK 8, it M AT 5 2 S0 1 % R A 4R
MR UL B N, R TR BT R K B 5 R
FlEAEE = NN R N TTRE S IR WA NS NG
ANTR] 1k AKCME 7 R BE R Wb SR TR R, R B EIK
e TR B A, Ml R O BB/ SR T ORIk
JK M 8 8 HE AT M) T sl 5 T K X T BB 5 1

=
E&uﬁo

RGNS BE RS /m
0 5 10 15 20 25 30 35 40 45 50 55 60 65
———— T
2
4 L
g 6
@ gl
S
210 |
%‘(12-
£ —e— 18 mifi%E
14 —A— 20 mifE%E
16 L —e— 22 mijfiE
—u— 24 milfi%E
18 L

8 AELEKIERERE THRTIEHTHXR
Fig. 8 Variation of surface settlement under different
sealing curtain depths
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Fig. 9 Cloud map of pore water pressure distribution of

foundation pit under different permeability coefficients
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Fig. 10 Variation relationship of land surface settlement
under different permeability coefficients
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Fig. 11 Cloud map of pore water pressure in foundation pit

under different dewatering well depths
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Fig. 12 Variation relationship of surface settlement

under different dewatering well depths
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under different dewatering well layout
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