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Simulation of three dimensional seepage problem of earth dam in reservoir extension project
H AN Feng xia', CUI Dong?
(1. Beijing Institute of Water, Beijing 100048, China;
2. North China University of Water Resources and Electric Power, Zhengzhou 450045, China)

Abstract: Seepage is the key technical problem for the earth dam extension project, and the reasonable evaluation of the rationalt
ty and validity of seepage control design scheme is needed. In this paper, the unconfined seepage field theory and finite element
method were used to simulate the three dimensional seepage of the earth dam in a reservoir after reinforcement and heightening
under the design scheme of seepage control. T he characteristics of the seepage parameters, such as infiltration, head distribution,
seepage gradient, and leakage, were analyzed qualitatively and quantitatively. T he results showed that seepage through the dam
can be effectively intercepted under the seepage control measures of precast concrete blocks, composite geomembrane, and seepr
age prevention curtain; how ever, the unfavorable seepage safety problems of bypass seepage and seepage gradient in the dam
junction occur when the reservoir water level increases.
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Fig. 1 Mathematical model of unconfined steady seepage field
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Fig.2 Three dimensional finite element mesh of dam seepage field
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Tab.1 The permeability coefficient of each material area after the extension of earth dam cm/ s
Py R R B RH Py R R BIE R
1 LAl 7 )= 5.60% 1073 7 ke HE 2K 1.00x 10°
2 KERIE 2 4.32x 103 8 VEREE L T 1.00x 107
3 R 2. 11x 10* 9 bicliEr 1.00x 10°*
4 WO S 2 1.17x 103 10 HET TR 1.00x 10°8
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Fig. 3 Distribution of plan water head contour
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Fig.4 Distribution of water head in the typical cross section
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Fig.5 Seepage gradient in the key area of earth dam
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Fig.6 Leakage in the key area of earth dam
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