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Discussion on the Design Parameters of Groundwater Diversion
at Metro Stations in Karst Areas
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Abstract: To address the lack of a well-established design framework for reducing groundwater level rise caused by metro
station construction through diversion measures, this study combines theoretical analysis and physical model tests to investigate
groundwater flow rate calculation in karst areas, determination of diversion design parameters, and the relationships of groundwater
rise with hydraulic gradient and with diversion area ratio. A site case study is incorporated, and numerical simulation was used
to verify the effectiveness of the diversion design scheme. Results show that: after metro station construction, the groundwater
flow path lengthens due to station obstruction, causing a rise in groundwater; after implementing diversion measures, the flow
path shortens and the rise dissipates; the groundwater rise exhibits a linear correlation with hydraulic gradient, increasing
correspondingly with higher hydraulic gradients; under constant permeability coefficient and hydraulic gradient conditions,
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groundwater rise decreases exponentially with the proportion of diversion channel area, with a critical threshold occurring at

approximately 20% proportion, leading to the recommendation that the optimization coefficient for diversion design parameters

should be no less than 0.2; both gravel replacement diversion schemes and culvert diversion schemes can essentially restore

the elevated hydraulic head to its original state. Numerical simulation results verify the correctness of diversion design parameter

values, confirming that the parameter determination method is feasible and meets the requirements for reducing groundwater

level rise.

Keywords: urban rail transit; subway station; groundwater diversion; design parameters; karst area; groundwater rise
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Table 1 Parameter scales used in model tests
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Table 2 Basic physical and mechanical parameters of each layer

W EREBE/m  XBREE/lm  BEN(gem’)  F:5FE H/kPa
W 1 21 10.5 1.99 0.10
W% 2 14 7 2.17 0.08
W% 3 25 12.5 2.15 0.17
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Figure 1 Design diagram of model testing device
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Figure 3 Layout of Pore Water Pressure Monitoring Points
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Table3 Water Head Changes before and after Station Construction
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Figure 9 Simulated flow field after incorporating gravel

backfill diversion measures
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Figure 10 Water levels at the upstream face boundary of
foundation pit after gravel backfill implementation
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Figure 12 Water levels at the upstream face boundary of
foundation pit after culvert diversion implementation
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