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Back analysis of permeability coefficients for fractures of rock mass
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Sciences, Wuhan 430071, China)

Abstract: There are many fractures in natural rock mass. The stability of rock engineering is severally affected by the seepage of
water through these fractures. So, determination of the permeability coefficient of those fractures is very important. The back analysis
is a suitable method to determine those parameters. But it is a complicated optimum problem of nonlinear function of back analysis of
seepage parameters for rock mass. To solve this problem, there exist a lot of shortcomings to use traditional optimum methods,
including genetic algorithm. So, a more suitable bionics algorithm, immunized evolutionary programming proposed by the author is
used to solve this problem. At last, this new back analysis method is tested by a typical example. The results show that, the
permeability coefficients by proposed algorithm are close to the real ones that can be gotten only through the known water head
results.
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Fig.1 Flow chart of immunized evolutionary
programming
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Fig.2 Fracture distribution of dam foundation
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Table 1 Information of rock fractures in dam foundation
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| 1 1.0 1.0 1.0 60 30
2 5.0 10.0 1.0 120 30
1 10.0 20.0 5.0 60 30
Il
2 10.0 20.0 5.0 120 30
1 30.0 60.0 15.0 60 30
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2 100.0 200.0 50.0 135 45
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Table 2 Water head for measured points

N HKLME /m Wi IRKAE /m
118 14366 70 91 8.353276
119 10.441 95 76 9.304 652
104 11.912 56 77 7.811857
105 8.635753 62 9.973 527
90 10.326 50 63 8.840 833

KL, DA S 4IRS R B0 LR T TR
Pt B4R INVE TS RECHA L SRS 5, W
T L S 1 2 508 F b 5 4, S
SERE R RS . B X = (KK,
K200 DL X R R 5 S i e
FiB % B PN R AR AT 5, 7
1 SR LR 3.



i H Hie RREMBIE R BT 109

R3 FMREEENSERIEBR

Table 3 Results of some inverse methods

REBE K, K, ki, K, k2
2Ui 5.0 100 100 30.0 100.0
*éﬁ‘ﬁ?% 499075 100096 100116 299541 999508
*éﬁfﬁ% 504233 109489 11019 328379  109.448
*éﬁfﬁ% 514196 150734 154469 451836  150.593
WAESE 5.00784 100884 100012 300202  100.17
%ﬁzﬁ% 500054 100078 9.99335 300154 999984
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Table 4 Initial values in simplex method

Vit Kook ks kK
ABY 1 GRZE 5 %) 5.25 10.5 10.5 315 105.0
AL 2GRE10 %) 5.5 1.0 110 330 1100
HAE3GRZES0 %) 7.5 15.0 150 450 1500
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