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In-situ tests of land subsidence caused by pumping
in the Tianjin Binhai New Area
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(1. School of Earth Sciences and Engineering, Nanjing University, Nanjing, Jiangsu 210023, China;
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Abstract ; In-situ test of land subsidence caused by pumping in an confined aquifer was carried out at the new
eco-city service center in the Tianjin Binhai New Area. The vibrating wire type pore water pressure sensor and
multi-marks data taker system in one hole were used to monitor the changes in pore water pressure and
subsidence in real time. The deformation properties of soil and the law of stratified settlement were analyzed.
The test results show that the deformation of the clay layer obviously lags behind the change in water level in
the confined aquifer, which has mainly the plastic deformation and creep phenomenon. The sand layer has not
only elastic deformation, but also some plastic deformation and creep. The short-term extraction of groundwater
will make the settlement of soils overly the confined aquifer and gradually increase from top to bottom near the
pumping well, and the maximum settlement occurs at the top of the soil layer which has an obvious change in
pore water pressure.
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Table 1 Distribution of layers and physical-

mechanical parameters of soils
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Fig.1 Layout of the test site
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Fig.2 Groundwater level duration curve in the wells
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Table 2 Changes in pore water pressure of the clay layer
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Fig.3 Variation in pore water pressure in the clay

layer during pumping
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Fig.4 Pore water pressure duration curve
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Fig.5 Cumulative settlement duration curve
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Fig.6 Maximum settlement of soil at different depths
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