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Single-borehole tracer detection of groundwater movement in water-rich sand layer under riverbed impacted by
sea tide//DONG Haizhou', WANG Jinjian', LIN Jianzhong’, HUANG Tingting*, LIU Xingping’, YU Cheng’
(1. College of Civil and Transportation Engineering, Hohai University, Nanjing 210098, China; 2. Key Laboratory of

Nanjing 210098, China;
4. Fujian Zhongyu Irrigation-Hydroelectric Power

Ministry of Education for Geomechanics and Embankment Engineering, Hohai University,
3. Zhiyong Construction Group Co. , Lid. , Minging 350899, China;
Engineering Co. , Lid. , Yong’ an 366099, China; 5. Zhongda ( Fujian) Engineering Construction Group Co. , Lid. ,
Jianou 353199, China; Lid. , Changsha 410007, China)

Abstract: To address the complicated groundwater seepage conditions in water-rich sand layer under riverbed influenced by

6. Hunan Kehong Dam Monitoring Center Co. ,
sea tide, the single-borehole dilution method was employed to measure both vertical and horizontal groundwater flow
velocities within boreholes, so as to determine the groundwater movement patterns under the fluctuation of river stage. Field
test results indicate that the fluctuation of river stage has little impact on the groundwater seepage on both banks, but has
great impact on that of alluvial sand bar. If the river stage decreases, the water level of alluvial sand bar will be higher than
the river water level, resulting in downward vertical flow in the boreholes. Conversely, when the river stage rises, the water
level of alluvial sand bar will be lower, leading to upward vertical flow in the boreholes. The upper silty sand layer of the
formation has a certain degree of impermeability, weakening the influence of river water on the deeper strata. As a result,
there is no obvious vertical flow in the underlying sand and pebble layer, in which the maximum horizontal flow velocity is
as low as 0.48 m/d and will be in favor of the implement of the freezing method.

Key words: impact of tide; water-rich sand layer; groundwater movement; single-borehole tracer
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