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Study of nonlinear noncubic seepage in netwok rock and its application
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Abstract: Seepage analysis fractural rock mass has very close relation with other analyses of rock mass. Seepage theory of fractural
network rock mass is based on linear cubic law. When the water head is very high or the fracture flux is very large, fracture stream
doesn’t abide by linear cubic law; if such seepage is still analyzed by using linear cubic law, it will bring great errors, even make
engineering disaster. If the fluid in the fractures doesn’t abide by the linear cubic law, the study for themselves’ rules is very important
and essential. The rules of nonlinear seepage and non-cubic seepage are reaearched; it is concluded that (1) if the seepage rule
deflected the linear cubic law very much, there would exist great differences in water head and flux; if the seepage rule deflected the
linear cubic law very little, the diffrerences would also be very little, it can be simplified to linear cubic seepage; (2) if the seepage
rule deflected the cubic-law very much, there would exist great differences in water head and flux; if the seepage rule deflected the
cubic-law very little, the diffrerences would also be very little, it can be simplified to cubic seepage; (3) for the nonlinear non-cubic
seepage, both the nonlinear effect and the non-cubic effect should be taken into account.
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Fig.1 Fractural network in dam base
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Table 1 Maximal relative water head difference and
relative total flux difference between
different values of @ and a =1

5Ha=1MUEIMANKKRZE 5 a=1 AR RREZ

afd

/% /%
0.5 10.45 82.97
0.7 5.01 32.73
0.9 1.15 10.74

42 FELMEIELITBR T

® 20 EH: n ), BRGBE R,
BRI n Ok, RBEE KA, BE
N
43 gt B R

R34 T n=3 A . HEBBR
FELE 1 R E o BUR FME S @ = 1A BB KA 7K sk
JEs TR .

M EWEACK IRER, R 3. 4 A4

(D X FRBAERE R LA B0, R
WK AN, H B T SR AR LR MRS R
R R N, W% o BUEARR, Kk
AT A K.



56 ESI S 2009 4F:
R2 AR n M ERRBERYS DA
Table 2 Single fracture hydraulic conductivity and total flux for different values of

¥ =1, n WAFEMEN PREEE RS BUESIR

- 2.5 2.7 2.9 2.95 3 3.05 3.1 3.3 3.5
RHBNEIE

¥ 0.000 8235  0.000 206 9 0.000 052 0.000 036 8 0.000 026 0.000 0184  0.000 0131  0.000 0033 0.000 0008
ZE [(m/s)

ﬁ_\‘.\»‘t)a

';zrﬁ;L;‘ 0.020 1546 0.0050261 0.00127167 0.0009003 0.000 63735 0.00045121 0.00031943 0.000 0802 0.000 020 2

K3 Ha=1 A « EARNABKAHNKLE B %)

Table 3 Maximal relative water head difference between different values of a and a =1 at different times (unit: %)

t/h
afl
0 1 10 20 30 40 50
0.50 5.80 6.16 6.16 4.20 3.74 3.31 2.54
0.60 4.33 4.54 4.54 2.89 2.39 1.67 1.62
0.90 0.74 0.89 0.89 0.71 0.59 0.34 0.26
0.95 0.35 0.41 0.41 0.34 0.29 0.24 0.13
R4 Ha=1HEUARA « EAFNZBREHENTE G %)
Table 4 Total flux relative difference between different values of a and a =1 at different times (unit: %)
t/h
afl
0 1 10 20 30 40 50
0.50 86 93.14 99.26 93.14 154.60 208.30 322.70
0.60 64.21 66.21 75.03 90.92 113.70 150 226.70
0.90 12.94 14.83 15.47 18.15 21.68 26.94 37.07
0.95 6.17 6.53 7.53 8.79 10.43 12.88 17.56
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