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The Application of Finite Element Method in
Earth-rock Dam Seepage Line Calculation

GUO Mei-ying, GAO Gui-quan
(Faculty of Water Resource and Hydraulic Power Architecture, Y A U, Kunming 650201, China)

Abstract; The key to bring the earth-rock dam under control is to define the position of seepage line.
Practice method and water power method are common calculate methods, however, this two methods
are restricted by some factors in reality. Finite element method offers an ideal way for seepage line cal-
culation. Take Mafang reservoir dam for example, after calculating and comparing, it shows seepage

line results defined by finite element method have high reliability, therefore, it can supplies foundation

for dam’ s stability analysis.
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Tab. 1 Statistics of mechanics targets of rock(soil) in different districts
H IX X mx VX VIX T
items I district II district I district I district V district remarks
Wi *rt Koy o - ¥y o+ 0% G0V S VR 2y
. silty silty soil silty soil fines-bearing nitosol
COMPOSTION soil fines fines silty sand mudstone
2 . -3 MZAA
ROEEM/ (N -m™) g 18 18 18.3 215 FHE
natural unit weight average
o3 . -3 N7 A
THR/GN-m™) 12.8 12.8 12.89 / FHE
dry unit weight average
ECL%LB 1.125 1.028 1.028 1.155 / TR
void ratio average
R . 2.79 2.75 2.75 2.78 / T
hydrostatic average
W1/ Pa 2.5 2.5 20.5 47 50 AMEESHE
cohesive force mean minimum
AR 1.9 14.2 14.2 18.9 25.5 M
internal fricition angle mean minimum
C/‘ > ) . -1 SZ. A
BEAR (m - d™) 0.142 5.815 8.815 3.596 12.67 JIALT2Y

permeability coefficient

weighted means
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Fig. 2 Comparison of calculated and surveied seepage line
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Tab.2  Comparison of real observed and calculated results of seepage line
¥*5 ordinal number 1 2 3 4 5 6 7 8 9 10
x 4l x axis 46.31 46.46 47.51 48.96 50.82 54.42 59.03 68.70 74.59  84.40
z SZE observed result 12.96 11.77 9.85
z axis TI5H calculated result  18.52 17.67 16.81 16.11 15.51 14.77 14.03 12.62 11.77 10.32
J¥5 ordinal number 11 12 13 14 15 16 17 18 19 20
x il % axis 93.44 96.93 101.60 105.85 110.37 110.90 111.21 115.96 116.95 120.70
2 h SCME observed result 8.35 7.79 6.99 6.26 5.49 540 535 4.54 4.37
z axis T15H calculated result 8.91 834 7.54 6.71 549 535 527 4.05 3.78 2.77
®3 EREKCEHTHIEZEE
Tab.3 Coordinate exportation of seepage line under normal water level
Sz X/m Z/m 5= X/m Z/m e X/m Z/m
| 61.609 22.990 37 73.710 15.265 73 90. 126 12.084
2 61.389 22.289 38 73.715 15.264 74 90. 456 12.026
3 61.339 22.044 39 74.607 15.048 75 91.047 11.924
4 61.520 21.562 40 74.950 14.970 76 91.635 11.822
5 61.604 21.215 41 75.502 14.841 77 91.968 11.765
6 61.671 21.119 42 76.175 14.691 78 92.812 11.620
7 62.007 20.59%4 43 76.401 14. 640 79 92.889 11. 607
8 62.082 20.503 44 77.037 14.501 80 93.167 11.559
9 62.404 20. 139 45 77.301 14.443 81 93.821 11.447
10 62.442 20. 098 46 77.394 14.423 82 94.028 11.411
11 63.023 19.572 47 78.204 14.250 83 94. 644 11.306
12 63. 060 19.537 48 78. 606 14.167 84 95.288 11.195
13 63.111 19.500 49 79.110 14.061 85 95.447 11.168
14 63.842 18.950 50 79.813 13.918 86 95.683 11.127
15 64.474 18.563 51 80.017 13.875 87 96.209 11.036
16 64. 605 18.482 52 80. 646 13.749 88 96. 566 10.973
17 64.727 18.418 53 80.929 13.699 89 97.074 10. 885
18 65. 346 18.073 54 81.010 13. 684 90 97.597 10.794
19 66. 085 17.723 55 81.848 13.536 91 97.848 10.750
20 66. 148 17.692 56 82.192 13.475 92 98.078 10.710
21 66. 198 17.672 57 82.767 13.374 93 98.373 10. 659
22 67.000 17.321 58 83.373 13.267 94 98.951 10. 560
23 67.534 17.117 59 83.687 13.212 95 98.971 10. 557
24 67.857 16.989 60 84.554 13.060 96 99.010 10.551
25 68. 635 16.715 61 84. 606 13.050 97 99.792 10.419
26 68.653 16.708 62 84.791 13.018 98 100. 343 10.325
27 68. 662 16.705 63 85.526 12.889 99 100. 699 10.269
28 69.417 16.453 64 85.735 12.852 100 101. 153 10.194
29 69.832 16.327 65 86.446 12.727 101 101.676 10. 104
30 70.218 16.206 66 86.916 12. 645 102 102.132 10.022
31 70.924 16.001 67 87.366 12.566 103 102. 644 9.938
32 71.051 15.964 68 88.096 12.438 104 103. 188 9.842
33 71.125 15.944 69 88.286 12.405 105 103. 604 9.765
34 71.920 15.723 70 88.958 12.288 106 104.017 9.683
35 72.448 15.586 71 89.206 12.244
36 72.819 15.487 72 89.276 12.232
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