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Fig.1 Computation mesh for )
the largest profile of the model Fig.2 Computation mesh of
2.2 geomembrane and layout of holes
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Table 1 Stress-strain and seepage parameters for core-wall earth-rock dam
o/
kg m~3 o/ ° c/kPa Ry K n G F D k/ cm s7!
147 38 0 0.64 780 0.42 0.32 0.08 7.0 2.5x1072
230 43 0 0.68 1000 0.52 0.32 0.06 5.0 3x 1072
220 42 0 0.68 800 0.52 0.33 0.08 7.0 2x 1072
220 40 0 0.65 700 0.54 0.35 0.08 7.0 1x1072
200 22 1 0.74 390 0.64 0.41 0.23 3.3 5x107°
I 230 35 0.6 0.69 488 0.80 0.30 0.07 4.7 4x1073
200 16 5 0.86 125 0.70 0.38 0.04 1.1 4x1073
240 48 500 0.00 2300000 0.00 0.17 0.00 0.0 1x107°
40 0 1x107"°
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Fig.4 Contour of major principal stress for completion period unit MPa
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Fig.5 Contour of major principal stress for period of steady seepage unit MPa
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Table 2 Comparison of the maximal settlement and maximal major principle stress of
the dam calculated by the present method and obtained from ref 6 7 with no geomembrane covered
/em /MPa
/cm /MPa
6 7 6 7 6 7 6 7
175 254 175 %H %H %H 3.45 3.54 3.79
225 255 164 %H %H %H 4.15 3.85 3.40
H
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Fig.6 Contour of seepage water pressure for period of steady seepage unit MPa
c. 5
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Fig.7 Relationship between upstream major principal stress and seepage water pressure of core-wall
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Effect of geomembrane and core-wall united impervious system
on arch effect of core-wall in high earth-rock dams

XING Yu-ling' SHU Yi-ming' HUA Jia-feng’ LI Yong-hong’ ZHOU Wei-yuan®
1. College of Water Conservancy and Hydropower Engineering Hohat University ~ Nanjing 210098  China
2. Yancheng Hydraulic Investigation and Design Institute  Yancheng 224001  China
3. Chengdu Hydroelectric Investigation and Design Institute of SPC ~ Chengdu 610072  China
4. Department of Hydraulic Engineering  Tsinghua University — Beijing 100084  China

Abstract With Pubugou core-wall earth-rock dam in Sichuan Province as an example a 3D model for the high earth-rock
dam was developed by using FLAC software and the stress strain and seepage of the earth-rock dam were simulated..
The comparison of the simulated result with those from other references shows that arch effect might occur in the core-wall
of the high earth-rock dam. The united impervious system of geomembrane and core-wall can greatly lower the phreatic
surface in the core-wall weaken its arch effect and completely eliminate the phenomenon that the major principal stress
of the core-wall is smaller than the seepage water pressure at the same elevation so that the safety of the impervious core-

wall could be improved.

Key words high earth-rock dam geomembrane and core-wall united impervious system arch effect safety of core-wall

numerical simulation





