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Drainage effect of deep well on clay foundation and seepage field analysis
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(1. College of Water Conservancy and H ydropower, Hohai University, Nanjing 210098, China;
2. Wuxi Water Resource and Design Institute Co., Ltd. , Wuxt 214023, China)
Abstract: The drainage effect of deep wells influences engineering design. A ccording to the surveyed geological data, the finite ek
ement model for seepage analysis was established. Based on the fixed finite element method for unsaturated seepage analysis, the
unsteady seepage field of deep well drainage was calculated. Then comparison was conducted betw een the numerical calculation
and the test data. T he results showed that the deep well drainage method was effective, and the permeability of foundation soil
had a great influence on the seepage field. We suggest that appropriate well depth and well spacing should be adopted so as to
ensure the effect of deep well drainage. The results can provide reference for drainage measures on similar clay foundations.
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Fig. 1 Geological section of test deep wells
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Fig.2 Layout of test deep wells
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Fig.2 Discharge hydrographs of each test well
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Fig.3 Initial and stable discharges of each test well
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Fig. 4 Profile of numerical model
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Fig.5 Finite element model
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Tab. 1 Permeability coefficients of foundation materials

Ehasd - F /? ol 0 e zj/?fﬁu
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Tab.2 Soitwater relationship of clay

h/m 0.0 10.0 20.0 40.0 50.0 100. 0 150.0
k, 1. 0000 0.9375 0. 2550 0.0375 0. 0125 0. 0063 0. 0000 0. 0000
0 0. 600 0.548 0.432 0.266 0. 170 0. 134 0. 058 0. 045
3

Tab.3 SoiFwater relationship of silty clay mixed with silt

h/m 0.0 -13.0 -15.0 -25.0 -30.0 -35.0 -40.0 -50.0
ky 1. 0000 0.963 0. 886 0.225 0. 082 0.03 0.01
0 0.35 0.3 0.288 0.255 0.225 0.201 0.175 0.15
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Fig. 6 Groundwater contours at different moments
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Fig. 7 Average depth of transient saturated zone at different moments

I EE T 30 m g0 20 m B, BT AR L AT X
JELRE BRI gD, AR ZK 22565 15 d A, SR 11 B
20 m 5 30 m IR AR X6 HE LR 8, HE A
X JEEE 8 56 m I 4 06 m, B Ay 54 4f
ARASMAIX JE 31 m [ 27. 6% F&K 13. 1% »

8 20m 30 m
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Fig.9 Comparison between measured and calculated discharges

FIE B JZ AL A1k, #1288 R —
B 10 B 1. s B AR fb I, 3G FHEK 30 d I 2
MR KA 2 WL A X53gE K2 51 REUBOK 10 51,
T2 VR DXL PR A 92D, BT A R DX AR 5 SR A
TULAREE, & P A IR AW X S 31 m (1) 28% [4
N 24% o AN IE K )ZIBE R 10 £5 I, A
X 7K 2 HEZK R R D, 8 25 R TR K R
FE BT, SRR A AIX 1) 62% o

(30 d)

Fig. 10 Groundwater contours at different permeability coefficients in permeable layer after 30 days
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Fig. 11 Discharge changes with the change of permeability coefficient in permeable layer
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Fig. 12 Discharge changes with the change of permeability coefficient in clay layer
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