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Back analysis of the permeability coefficients of gravity dam foundation
by evolution method
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Abstract: On the basis of the observed field data of water head, a new type of hybrid genetic method was proposed for the inverse problem in
which the relative coefficients of permeability are regarded as the unknown parameters. The relative coefficients of permeability of rock foundation
under a gravity dam are successfully obtained, as well as the flexibility of applying hybrid genetic method in the practice is proved. The distribu-

tion of the water head and uplift pressure in a typical dam section are further predicted in order to verify the rationality and reliability of the pro-

posed method.
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Fig. 1 Side view of the FEM mesh of the dam foundation
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Fig.2 Large fractures in dam foundation
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Fig. 3 Plan figure of the No. 7 dam section for FEM simulation
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Fig.4  Location of the uplift pressure measurement point
at dam foundation
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Table 1 Values of water heads at measuring points for back analysis

WAL AKAL 47,37 m Xt
_%5 22K R A m
7 =1 4909 (6.50m, - 4.50 m,29.65 m) 36. 64
7" -2 4573 (9.62m,- 4.50 m,29.47 m) 40. 23

B AR (XL Y. Z)

7" -3 4273 (12.73 m, - 4.50 m,29.28 m) 35.62
9f — 1 4291 (6.50 m, - 26.00 m,29.65 m) 35.03
9" — 2 4006 (9.62m, - 26.00 m,29.47 m) 34.29
9 — 3 3744 (12.73m,- 26.00m.29.28 m)  35.01
9% — 4 3465 (15.85m.—- 26.00m,29. 10 m) __ 31.91
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Table 2 Values of water heads at measuring points for different

water levels in reservior

IKAE 47.75 m & ZKAE 52,37 m &)

L% 5 Lk Ji K AR/ m 7K A/ m
7* -1 4909 36. 03 36. 56
7 -2 4573 39. 61 40. 62
7" -3 4273 34, 44 37. 38
9% — 1 4291 34.73 34.95
9" -2 4006 36. 48 34.35
9" 3 3744 34.47 34. 03
9" — 4 3465 31.74 33.49
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Table 3 Bounds of the objective parameters

S i 2 #Un it X EZHFIR  RES R
kpi/ kg 1.0 10°
kpof kg 1.0 10°
kar/ ky 1.0 10°
kao/ kg 1.0 10°
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Table 4 The results of back analysis by HGA method

X ke/ ke, ko ke, kai/ b, kao/ ke
S Al 1.7919 3. 0526 64.3428  521.4277

ik AT 47, 37 m: H FreA 2 0. 004302; iz 4TI )£ 28 h.
£S5 HCA HARRRESW

Table 5 Errors at the monitoring points in back analysis

W g G szl Hy  HFEOKSLH, MR
7" -1 36. 64 35.9433 1. 90%
-3 35.62 34. 0995 4. 27%
9" _ 1 35.03 34.9223 0.31%
9" — 2 34.29 34,0533 0. 69%
9% - 3 35.01 33. 1673 5. 26%
9* — 4 31.91 32. 0871 0. 55%
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Fig.5 Predicted water head contours of No. 7 dam
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Table 6 Errors of predicted water level at the monitoring points

during different periods

[5] i AK A% 47,75 m

KA 52,37 m

géggf SRR FMK A SERK FNK M

kHy kHy 3% LHy kH{ 3%
7' -1 36.03 36.0873 0.16% 36.56 37.8380 3.5%
7" -2  39.61 35.259210.98% 40.62 36.6882 9.21%
7' -3 34.44 34,2064 0.68%  37.38 35.5060 5.01%
9f — 1 34.73 35.0531 0.93%  34.95 36.6425 4.85%
9" — 2 36.48 34.1675 6.35%  34.35 35.5565 3.5%
o — 3 34.47 33.2657 3.49%  34.03 34.4616 1.27%
9" — 4  31.74 32.1648 1.32%  33.49 33.1103 1.13%
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