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Numerical analysis of characteristic of seepage field in reservoir slope
containing relative impermeable intercalated bed

WANG Bin, TANG Hui-ming
(Engineering Faculty, China University of Geosciences, Wuhan 430074, China)

Abstract: There are close relationships between the dynamic changes of seepage field in slope and the failures of reservoir slopes.
The traditional analysis methodology based on saturated seepage law isn’t able to describe the dynamic changes law of pore water
pressure in slope while reservoir water lever fluctuating. Based on the theory of unsaturated and transient seepage, and the
representative hydraulic parameters of 3 typical porous media selected, the finite element analysis of the seepage field is conducted
with respect to the ideal layered slope containing relative impermeable intercalated bed. The distributions of pore water pressure and
free surface in slope are obtained. Moreover, the diachronic changes of soil matric suction and volumetric water content
corresponding to water lever fluctuating are obtained. The analysis reveals that the soil saturated hydraulic conductivity, characteristic
curve of soil-water, and the structural feature of slope determine the pore water pressure and free surface distributions together. The
modeling results can provide evidences for the evaluating of slope stability and the design of water draining and enforcement
measurement for such type slope.
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Table 1 Hydraulic conductivity functions of
different slope media

e Bk Bt

RSy BERY W) BEARN R BiERN
/kPa /m-d’ /kPa /m-d’ /kPa /m-d’
-0.77 2.16x10°  -1.40 8.028 -1.40 78.051
-1.32 2.16x10°  -3.48 6.739 -3.48 65.521
227 2.14x10°  -5.26 5.198 -5.26 50.538
3.91 2.02x10°  -11.58 0.198 -11.58 1.923
-6.72 1.71x10°  -17.90 0.014 -17.90 0.139
1157 4.69%x10%  -23.96 0.003 23.96 0.027
-19.90  7.86x10°  -36.84 0.001 -36.84 0.006
3424 1.44x10°  -62.11 0.000 -62.11 0.002
5891 2.90x10°  -100.0 0.000 -100.0 0.001
10136 6.51x107

17437  1.51x107
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Table 2 Volumetric water content functions of different
slope media
it # bt

FER S R SRR A FERI S A
/kPa 2K H /kPa FIKFE /kPa FIKFE

-400.00 0.250 -95.00 0.069 -100.00 0.032
-200.00 0.280 -70.24 0.075 -77.016 0.034
-100.00 0.305 -30.00 0.093 -51.269 0.036
-70.32 0.318 -19.73 0.107 -27.000 0.051
-40.00 0.339 -13.68 0.127 -18.175 0.069
-20.00 0.360 -6.00 0.247 -11.000 0.126
-10.00 0.374 -3.31 0.334 -9.200 0.220
-6.11 0.380 -2.02 0.339 -7.700 0.315
-3.54 0.382 -1.05 0.341 -6.500 0.371

-0.45 0.383 -4.725 0.384
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Fig.1 Finite element model mesh of reservoir slope
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Fig.2 Changes of saturation line when water lever rising in
clay reservoir slope
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Fig.3 Changes of saturation line when water lever rising in
silt reservoir slope
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Fig.4 Changes of saturation line when water lever rising in
sand reservoir slope
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Fig.5 Changes of phreatic surface when water lever falling
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Fig.6 Changes of phreatic surface when water lever falling
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Fig.7 Changes of phreatic surface when water lever falling
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Fig.8 Changes of nodal pressure head with time during
water lever rising
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Fig.9 Changes of nodal volumetric water content with
time during water lever rising
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Fig.10 Change of nodal pressure head with time during
water lever falling
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Fig.11 Changes of nodal volumetric water content with
time during water lever falling
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