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Optimized adjustment and implementation of deep foundation pit

dewatering based on pumping test
LI Fulin
(China Railway 14th Bureau Group Shield Engineering Co., Ltd., Nanjing Jiangsu 211800, China)

Abstract: The open—cut section of a river-crossing tunnel in Nangjing is a super deep foundation pit with think and high
water permeability sand layer, where the aquifer is massively thick with large permeability coefficient, and recharged by
the Yangtze River. The hanging type water cut-off curtain was used for the foundation pit due to very large water
inflow. During the construction of the dewatering well, it was found that the original dewatering scheme cannot meet
the requirements for dewatering through well developemt with high deviation. In order to ensure the safety and smooth
construction of the foundation pit, in-situ pumping test was carried out while drilling the dewatering well. Through
analysis of the test data, and parameter inversion and dewatering simulation using the three-dimensional numerical
method, adjustment was made in time on the diameter, number and pump configuration of the dewatering wells in the
JD1 and JD2 sections with large excavation depth . The inverted parameters of the pumping test for the foundation pit
were much larger than those of the original scheme. The actual water inflow of the foundation pit was as high as 91000
m’/d, which was 2.2 times of the estimated value of 42000 m’/d of the original dewatering scheme. With the timely
and proper adjustment of the dewatering scheme, the water level in the pit was reduced below the base with little
increase in the total number of wells, which ensured the smooth implementation of the foundation pit, fully
demonstrating the importance of dynamic adjustment of pumping test and the pumping test scheme in dewatering.
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Fig.1 Schematic diagram of the project location
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Fig.2 Longitudinal profile of the enclosure structure
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Table 1 Safe water level elevation and drawdown

of each section

" KB/ BB, Rk AN KA

m m H%/m  pRfm/m % /m
JD1 47  19.84~26.26 27.26 —22.00 27.17
JD2 43 17.89~19.84 20.84 —15.75  20.75
JD3 30 17.35~17.89 18.89 —13.80  18.80
JD4 24 15.17~16.52 17.52 —12.43 17.43
JD5 24 14.19~15.17 16.17 —11.00  16.00
JD6 38  12.52~14.19 15.19 —10.00 15.00
JD7 39  11.52~12.52 16.52 —8.50 13.50
JD8 22 11.16~11.52 12.52 —7.50 12.50
JD9 35  10.84~11.16 12.26 —7.00 12.00
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Fig.3 Three dimensional sketch of the enclosure

structure and dewatering wells
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Table 2 Permeability coefficient of each generalized

layer of the model
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Fig.4 Water level elevation contour map after dewatering
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Fig.5 Structure of the dewatering wells
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Table 3 Measured data and calculated drawdown of single well test in the pit
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X ) K It o - L 3 o .
m (m’h') PR /m S /m PR /m %% /m
JS15 9.8 1.11 2.41
JD1 JS12 48 109 11.3
JS16 27.8 0.85 1.77
JS41 16.2 1.41 2.84
JD5 JS44 31 105 12.5
JS42 18.7 1.29 2.27
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Table 4 Comparison of measured drawdown and

fitting values of group well test in the pit
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Table 5 Inversion results of the model

permeability coefficient
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Fig.6 Fitting water level drawdown distribution

of the group well test
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Fig.7 Drawdown elevation contour map after

scheme adjustment
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Fig.8 Plan layout of the dewatering wells after adjustment
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Table 6 Pre-dewatering results of the foundation pit
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Fig.9 Excavation effect after adjustment of

the dewatering scheme
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