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Optimized dewatering design for a deep and large foundation pit in Yangzhou
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Abstract: This article describes the foundation pit dewatering case of the underground support project of the
Comprehensive Passenger Transportation Hub in the East of Yangzhou, where step-slope excavation is adopted as
well as diaphragm wall and inner support in the foundation pit excavation. Since the aquifer is thick and highly
permeable, deployment of the dewatering wells, either at the bottom of the slope or the inter-slope platform, will
directly affect the dynamic control of dewatering. In this paper, two dewatering plans are proposed for comparison:
in Plan 1, wells are arranged at the slope bottom; while in Plan 2 wells are arranged at the inter-slope platform.
Comparison results from the numerical simulation method show that: in Plan 1, although the number of wells and
the final total flow rate are slightly smaller than the those in Plan 2, the need to pre-dewatering will result in a large
amount of water waste; in Plan 2, the pumping well number can be gradually increased with the depth of the
excavation, reflecting the principle of dewatering on demand. Therefore, Plan 2 is considered to be better. This
research can serve as a reference to the dewatering design of similar foundation pits: not only shouldthe total number
of wells and the final total flow rate be considered, but also the different excavation stages. By implementing the
principles of dynamic control and dewatering on demand, the green construction of foundation pit works can be
realized from the very start.

Key words: dewatering optimization design; dewatering well; deep and large foundation pit; dynamic control;

numerical simulation
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Fig.1 Stratigraphy at the foundation pit
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Table 1 Water level data from the field pumping test

e IKAL B R /m .
JY02 JY03 JY04
01-10 15:30 0 0 0 HIR K AL
16:00 0. 34 0.18 0.13
16:30 0.41 0.24 0.19
18:30 0.48 0.31 0. 26
01-1107:00 0.55 0.38 0.33
09:00 0.41 0. 24 0.19
11:00 0.35 0.17 0.11
13:00 0. 44 0. 26 0.21
15:00 0.49 0. 32 0. 26
1600 0.57 0. 37 0.28 24.5 h
17:00 0.56 0.38 0.27
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Table 2 Calculation results of confined

aquifer hydraulic conductivity

MA s/ Q/ M/ K/ R/

g ol & .
M m m (m*+d ') m (med ) m
JY13 27 0.57 1.29

1 2400 70 19.0 195
JY14 54 0.37 1.29
JY14 54 0.37 1.29

2 2400 70 24.7 286
JY15 81 0.28 1.29
JY13 27 0.57 1.29

3 2400 70 20. 8 234
JY15 81 0.28 1.29
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Table 3 Anti water inrush stability check
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Fig.3 3D model generalization diagram
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Table 4 Values of hydraulic conductivity parameters in the model
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Fig.5 Contour map of confined water level elevation in Plan 1
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Fig.8 Contour map of confined water level elevation in Plan 2
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Fig.9 Dewatering well structures
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Table 5 Comparison of water flow rates between the two plans
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Table 6 Comparison between the calculated water level and

measured water level after dewatering
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