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Numerical simulation of high vacuum dewatering in low permeability soil

Z0U Bin, SONG Chunyu, ZHANG Dongdong, CHEN Longzhu, CHEN Bing

( Department of Civil Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: To study the relevant laws of high vacuum dewatering in low permeability soil and improve the efficiency
of dewatering, the finite difference software FLAC3D was used to simulate the dewatering process of high vacuum
well under various working conditions including different time, different vacuum degree, different well depth and
different distance of the two wells, mainly focusing on the amount of discharge and the pore water pressure.
According to the amount of total discharge and the distribution of pore water pressure under different distance of the
two wells, suggestion of the reasonable distance of the two wells was given based on the soil profile of Ningbo metro
Yinghua Station. It concludes that the low permeability soil is relatively difficult to dewater, but with the increase of
the vacuum and the depth of the well, the amount of water pumped out of the low permeability soil increases. The
vacuum negative pressure in the low permeability clay passes faster above the water level and the transmission speed
is limited below the water level. High vacuum dewatering well has good applicability in low permeability soil layer.
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Tab.1 Parameters of the soil
+EFE + 2L FHEE/m  BBERH/ (107 em - s7h) C/kPa &/(°)  HMERLE/MPa HEL/NEM

o, it 0.99 0.5 20 13.6 80 0.35

®, TR RE 4.91 1.0 13 11.8 65 0.40

@, e 3.63 1.0 10 10.6 50 0.45

@, S ie 4.38 2.0 12 11.5 60 0.40

3, W gk ek 3.03 400.0 19 20.2 80 0.30

@, Fit 1.21 1.0 16 12.5 75 0.30

®, Fhit 4.02 5.0 43 14.6 180 0.30

®, WmEEi+ 3.15 3.0 34 15.2 160 0.30

®, Wk 3.91 1 200.0 4 29.3 100 0.25

©, it 4.46 2.0 36 14.8 150 0.30

©, A+ 3.76 6.0 19 17.4 100 0.30

© [y 3.65 1 200.0 4 29.5 100 0.25

©;, it 4.34 5.0 19 13.5 90 0.30

@, gt sy 3.94 3.0 50 16.6 200 0.30
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Fig.1 High vacuum double pipe structure schematic diagram
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Fig.2  Schematic of soil distribution
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Fig.3 The subdivision of model nets
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Fig.4 The change of discharge with time under different vacuum
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Fig.6 The change of discharge per day with well depth
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Fig.7 Contours of pore pressure after 1 day pumping
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Fig.8 Contours of pore pressure after 30 days pumping
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Fig.10  Contours of pore pressure of 4 m
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Fig.11 Contours of pore pressure of 8 m
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Fig.12  Contours of pore pressure of 10 m
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Fig.13  Contours of pore pressure of 8 m after 30 days
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