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Fig.2 Analysis of errors caused by assuming

that the reservoir bank is vertical
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Fig.3 Arithmetic and analytic solutions of
the equation with different water-level fluctuations
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Table 1 Values of P in the presence of different
water level rise

ho/m AH'/m AH'/h,, P/ %

5 0.12 6.7

10 0.21 10.3

15 0.31 15.0

20 20 0.40 16.7

25 0.48 18.0

30 0.58 19.0
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Fig.4 Curves of water level fluctuation
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Fig.5 Errors caused by assuming that the changes
in water level is uniform
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Fig.6 Analysis of errors caused by the neglect of
unsaturated seepage
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Analytic Solutions and Their Errors of Groundwater Phreatic Line in
Bank Slope under Reservoir Water Level Fluctuation

HU Qing"?, LI Yi’, LI Heng', HU Kai-feng'”>, ZHENG De-bin'"
(1. Key Laboratory of Earthquake Geodesy, Institute of Seismology, CEA,Wuhan 430071, China;
2. Wuhan Institute of Earthquake Engineering, Wuhan 430071, China;

3. Hubei Electric Power Survey and Design Institute, Wuhan 430040, China)
Abstract ; Although analytical method is a practical method in the calculation of phreatic line of groundwater in res-
ervoir bank slope, it is based on certain assumptions and the linearization of the Boussinesq’ s equation. Different
mathematical models for the seepage of groundwater were established and then solved by analytical method or finite
element method. By comparing the solutions to these different models, the errors caused by these assumptions and
the linearization were analyzed. Results showed that both the errors caused by the linearization and the neglect of
unsaturated seepage were greater than the error caused by assuming the reservoir bank is vertical, and all of them
decreased with the increase of permeability coefficient. The error caused by the assumption of uniform water level
changes could be ignored in the case of Three Gorges reservoir water scheduling. When calculating the groundwater
phreatic line in reservoir bank slope, analytical method only applies to the case when the water level fluctuation am-
plitude is smaller than 30% of the aquifer thickness, the geotechnical structure is regular, and the soil has good
permeability and simple structure.

Key words: reservoir water level fluctuation; bank slope; phreatic line; analytical solution; error; application

scopes





