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Reliability analysis of seepage stability on standard dyke of Yellow River
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Abstract: According to the characteristics of the Yellow River dyke, reliability theory was applied to the analysis of seepage
stability on dyke, and a finite element program based on Monte-Carlo method was developed. By the laboratory tests on all
sorts of soils along the dykes of Yellow River, the statistical analysis on some parameters of soils was studied, and the
distribution of the permeability coefficients of soils was educed. Criterion of seepage failure for Yellow River dykes was
proposed. The judgement methods of the seepage failure area were studied on the basis of the seepage failure probability of the
soil cells. There were five typical sections of the dykes with analysis of seepage failure probabilities the conditions of different
silting widths, and the proper silting width and the seepage stability of dyke were discussed. Some preparatory proposals were
advanced on the standardization construction of dykes of the lower Yellow River.
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Fig. 1 Distribution of coefficient of permeability
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Table 1 Relationship between reliability index and probability of failure

W HER Py 0.5 0.25 0.10 0.05 0.01 0.001 0.0001 0.00001
SEEL 0 0.67 1.28 1.65 2.33 3.10 3.72 4.25
F2 HIEFEBRMRITE
Table 2 Coefficient of permeability
12 430 B/10°%em + s brfEZ/ (10°em = s ) X EA i Xof Kkl 2
it 116 3.8 17.6 -11.7 1.76
e+ 151 5.0 13.5 -11.1 1.59
i+ 105 15.7 54.3 -10.0 1.60
Wt 52 38.0 81.8 -8.7 1.31
b 68 34.0 46.2 -8.5 1.02
e an 51 152.5 2453 -7.1 1.13
-t 53 230.6 108.0 -6.9 1.04
WAL 74 241.0 157.0 -6.3 0.81
F 3 EEANTHETEMIESEIC 2R
Table 3 Parameters for some selected section
W 10 A4 Bk B LKA /m Rl e m SRR m ST /m MW%MM& i
i i T
HBE TR (87+000) 97.27 87.80 101.28 13.20 1:3 1:3
FHEG A (87+000) 40.00 31.70 42.19 10.00 1:3 1:3
Pl (30+150) 34.58 25.30 36.68 12.78 1:3 1:3
AR LB (48+500) 88.90 82.60 93.50 11.00 1:2 1:15
22 X G (134+200) 74.74 70.10 79.40 10.00 1:3 1:3
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Table 4 Seepage failure area in representative section
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Table 5 Seepage exiting height of representative section
ER HH R R /m a1 B
i AL — e e Sk um
Btk Y1 bl % PN IE] /M ki A /m
RIATE 0.88 1.04 5.83 0.00 3.98 91.78 97.27
H?&fm T$ % 50 m 0.66 0.70 2.10 0.00 2.76 90.56 97.27
TN = oh S e
87+000 W59 80 m 0.11 0.11 0.24 0.00 0.43 88.23 97.27
WAFH 100 m 0.05 0.04 0.19 0.00 0.15 87.95 97.27
P 2.58 1.07 537 0.74 5.79 37.49 40.00
;?“ﬂr AT 50 m 2.8 0.57 4.11 0.00 3.99 35.69 40.00
E r% = = "
794850 JATY 9 80 m 1.82 0.54 3.93 0.00 3.44 35.14 40.00
PAEF 9 100 m 1.64 0.53 3.71 0.00 3.24 34.94 40.00
AT 0.53 0.27 7.16 0.00 1.34 26.64 34,58
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L ——
1344200 AT 80 m 0.39 0.01 0.39 0.00 0.42 71.00 74.74
PAEF 9 100 m 0.19 0.02 0.32 0.00 0.24 70.78 74.74
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