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Analysis of variation law of groundwater level of pumping-irrigation
integration in deep foundation pit of subway

ZHAO Di', ZHOU Liang', GAO Yanke’, ZHU Yuqging?, ZHU Yalin®®*, CHEN Juxiang®®
(1. China Railway No. 4 Engineering Group Shanghai Engineering Co. , Ltd. , Shanghai 200070, China; 2. School of Civil and Hydraulic
Engineering, Hefei University of Technology, Hefei 230009, China; 3. Anhui Key Laboratory of Civil Engineering Structures and Mate-
rials, Hefei 230009, China)

Abstract: When dewatering operations are conducted on long and narrow deep foundation pits for sub-
way excavations in soft soil areas, the dewatering process reduces the water head of the confined aqui-
fer beneath the suspended waterproof curtain wall, thereby meeting excavation requirements. Howev-
er, simultaneously, the influence of seepage flow may cause recharge from the confined aquifer outside
the pit into the pit, leading to a decline in the groundwater level outside the pit and posing potential
risks to the safety of adjacent structures. To prevent excessive drawdown of the groundwater level
outside the foundation pit, an integrated approach combining dewatering inside the pit and recharge
outside the pit is proposed, aiming to regulate water levels both inside and outside the pit at varying
excavation depths. Visual MODFLOW software is employed to simulate and analyze the hydrological
responses during the implementation of integrated pumping and recharge measures in a long and nar-
row deep foundation pit associated with a subway project in Shanghai. The results indicate that the re-
charge of the confined aquifer outside the excavation pit can effectively elevate the groundwater level.
The confined aquifer exhibits a more sensitive response during the dewatering process, with the maxi-

mum drawdown occurring within four to six hours; therefore, it is recommended to operate the re-
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charge wells synchronously. During the recharge process, the water level may rise rather than de-

cline, potentially affecting nearby structures. This phenomenon should be closely monitored and con-

trolled during actual construction.

Key words: long and narrow deep foundation pit; suspended waterproof curtain; pumping-irrigation in-

tegration; water level variation
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