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Subsidence from Groundwater Pumping in
Circular Excavation Without Waterproof Curtain

Yang Jianmin''?,  Liu Chang'

(1. Department of Civil Engineering, Tianjin University, Tianjin 300072, China;

2. Key Laboratory of Coast Civil Structure Safety (Tianjin University) ,» Ministry of Education, Tianjin 300072, China)
Abstract: Groundwater pumping without waterproof curtain is a common engineering measure dur-
ing excavation. Many of excavation shape and distribution of pumping wells were close to circularity.
The mathematical model of pumping in circular excavation without waterproof curtain was built to study
the land subsidence. The governing equations were founded for the soil element in cylindrical coordinate
with the assumption that the relation between soil deformation and load was linear. The increase of ef-
fective stress came from the decline of groundwater level and frictional resistance. The relation between
drawdown and distance resulting from pumping in circular excavation was founded. The approximate an-
alytical solution showed that the relationship between soil subsidence and the logarithm of distance was
linear. This was proved by classical theoretical solution and measured data. The rule of soil subsidence

in this paper can be used to predict land subsidence from pumping of approximate circular excavation.

Key words: pumping without waterproof curtain;subsidence;distance;circular excavation



