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I nfluence of uncertainty of strength parameterson instability probability
of embankment dam slopes

CHEN Qun', TANG Min*, ZHU Fen-ging?
(1. State Key Laboratory of Hydraulics and Mountain River Engineering, College of Hydraulic and Hydroel ectric Engineering, Sichuan
University, Chengdu 610065, China; 2. China Railway Eryuan Engineering Group Co., Ltd., Chengdu 610031, China)

Abstract: At present, the safety factor of dliding resistance determined by the limit equilibrium method based on the
determinate property parameters of soilsis used to evaluate the stability of the dam slopes. However, the property parameters of
practical soils are variables with in a certain changeable range, so the instability probability of the dam slopes with a larger
factor of safety is not always less than that with a less factor of safety. Based on studies on the statistical properties of soil
strength parameters of 12 uniform earth dams, using the Monte-Carlo method to perform the dam slope instability probability
analysis for the critical dipping surface, the influence of the mean value, variability and correlation of strength parameters of
the fill materials of the dams on the instability probability of the dam slopes was studied. The results show that the uncertainty
of strength parameters has significant influence on the instability probability of the dam slopes. The instability probability of the
dam slopes decreases with the increase of the mean values and increases with the increase of the coefficients of variability of
the strength parameters. The correlation between the two strength parameters also has evident influence on the instability
probability. Therefore, during the evaluation of the stability of the embankment dam slopes, based on the deterministic analysis,
if the uncertainty of strength parameters can be considered and the instability probability of the dam slopes can be calculated,
the assessment of dam safety can be more scientific and reasonable.
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Table 1 Statistical characteristics of the strength parameters of soils from 12 uniform earth dams
(1] c
wl(®) a(°) 0 wlkPa o/kPa
1 16.2 1.979 0.122 40.0 2.558 0.064 0.202
2 20.7 1.198 0.058 38.2 1.302 0.034 -0.564
3 21.2 2411 0.114 32.0 1.812 0.057 0.958
4 20.5 2532 0.124 24.0 2.944 0.123 -0.259
5 21.0 0.998 0.048 24.3 2.475 0.102 -0.343
6 4 28.3 1171 0.041 195 5.328 0.273 -0.887
7 5 274 0.895 0.033 16.5 1.889 0.114 -0.909
8 25.0 2.331 0.093 343 9.888 0.289 -0.047
9 225 0.624 0.028 27.6 4.103 0.149 0.263
10 23.2 1151 0.050 281 4.560 0.162 0.925
11 191 2991 0.157 205 3.500 0.171 -0.791
12 22.0 0.499 0.023 29.9 5.396 0.180 0.991
22.3 1.565 0.074 27.9 3.813 0.143 -0.038
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Table 2 Analysis schemes, cases and results
0 c Py
(%) o/(°) 0 1 /kPa o/kPa 0 r 1%
1 13.1 (uo-30) 2.63 0.915 80.049
2 15.0 (uo-20) 3.00 0.991 53.142
3 17.5(up-0) 3.50 0.2 27.0 0 0 1.088 23.379
4 21.0 (uo) 4.20 1.208 4.663
5 26.3 (ugto) 5.25 1.393 0.499
6 16.9 (uo-30) 3.38 1.085 4.439
7 19.3 (uo-20) 3.86 1117 0.885
8 21.0 0 0 22.5 (ug-0) 4.50 0.2 1.156 0.189
9 27.0 (uo) 5.40 1.207 0.029
10 33.8 (ug+o) 6.75 1.281 0.004
1 0 0 1.207 0.000
2 21 0.1 1.207 0.041
3 21 4.2 0.2 27 0 0 1.208 4.663
4 6.3 0.3 1.207 13.218
5 8.4 0.4 1.208 20.018
6 0 0 1.207 0.000
7 2.7 0.1 1.207 0.000
8 21.0 0 0 27.0 5.4 0.2 1.207 0.029
9 8.1 0.3 1.208 1.052
10 10.8 04 1.209 4.088
1 -0.75 1.207 0.000
2 -0.50 1.207 0.000
3 -0.25 1.207 0.001
4 21.0 21 0.1 27.0 2.7 0.1 0.00 1.208 0.124
5 0.25 1.207 0.069
6 0.50 1.208 0.120
7 0.75 1.208 0.394
8 -0.75 1.207 0.000
9 -0.50 1.207 0.038
10 -0.25 1.208 1.605
11 21.0 4.2 0.2 27.0 54 0.2 0.00 1.208 6.545
12 0.25 1.208 5.426
13 0.50 1.209 6.350
14 0.75 1.208 9.160
15 -0.75 1.207 0.095
16 -0.50 1.208 1.263
17 -0.25 1.208 7.688
18 21.0 6.3 0.3 27.0 8.1 0.3 0.00 1.209 15.468
19 0.25 1.209 14.146
20 0.50 1.208 15.441
21 0.75 1.209 18.443
22 -0.75 1.207 1.034
23 -0.50 1.208 4.669
24 -0.25 1.208 14.187
25 21.0 8.4 04 27.0 10.8 04 0.00 1212 21.899
26 0.25 1.210 20.866
27 0.50 1211 21.948
28 0.75 1.212 24.602
c @ ¢ 2
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