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Slope stability evaluation based on PSO-PP
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Abstract: Evaluation of slope stability is a complex system problem with uncertainties. Based on the projection pursuit (pp),
the particle swarm optimization (PSO) and the logistic curve function (LCF), a new model for evaluation of slope stability is
developed, which is referred as projection pursuit based on particle swarm optimization (PSO-PP). The model, on the one hand,
uses PSO to optimize the projection index function and the parameters of LCF. Thus it will ensure the accuracy of the
parameters used in the model. On the other hand, the nonlinear relationship between projection values and empirical grades is
established according to LCF. The test results show that the proposed model has good precision. In this study, the evaluation
results obtained by applying the developed model to Jinping | Hydropower station on the Yalong River are well consistent with
the practical situation. It indicates that the model is feasible and effective in the evaluation of slope stability.
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Table 3 Comparison between empirical and PSO-PP values for slope stability grades
PSO-PP ANN
H @ c @ v P
RQD K
/m (=) IMPa  j(=) Q v J(mm-m'™) 1% 0
1% °
1 1724 1603 031 4139 98.08 0.76 1.56 274 0722 1 1033 ] 3.30 1.081 | 8.12
2 1336 1384 027 4493 9548 0.78 0.86 532 -0721 1 1035 I 3.50 1.087 | 8.70
3 7.44 1671 028 4312 91.23 092 0.20 715  -0759 1 0974 I 2.60 1108 | 10.81
4 2265 727 031 4202 9368 0.99 0.86 6.80 -0756 1 0978 I 220 0918 | 8.17
5 1602 1383 029 4424 9288 0.86 0.47 589 -0763 1 0967 I 3.30 1104 | 10.45
6 4273 2342 021 3084 8232 061 2.73 1034 0281 2 1931 Il 3.45 2103 1l 5.13
7 4282 2461 021 3125 8145 059 2.90 1241  -0236 2 2039 Il 1.95 2132 1l 6.58
8 3144 3041 021 3029 8203 067 2.71 1018 -0292 2 1.904 Il 4.80 2082 1 4.08
9 3633 3479 018 3534 8580 0.2 2.99 868 -0270 2 1958 Il 2.10 1919 1l 4.06
10 3076 238 016 3685 89.09 0.72 2.38 1216  -0.304 2 1875 Il 6.25 1782 1l 10.91
11 4918 3940 010 27.36 70.78 0.38 3.66 1898 0138 3 2962 |l 1.27 2492 1 16.95
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16 7569 5408 007 1691 43.02 0.7 6.07 2205 0610 4 394 IV 1.40 3995 IV 0.13
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18 62.87 4668 008 1649 4051 0.18 7.76 2368 0729 4 4128 IV 3.20 4153 IV 3.83
19 7642 5841 005 1483 4370 0.30 5.63 2478 0618 4 3958 IV 1.05 3903 IV 2.43
20 6772 4544 007 1748 4196 0.29 7.05 2010 0614 4 3951 IV 1.23 3486 I 12.85
21 6487 5706 006 19.88 4059 0.31 6.28 2482 0635 4 3985 IV 0.38 3696 IV 7.60
22 9777 7496  0.00 038 190 0.04 9.59 2894 1306 5  4.888 \Y 224 4895 V 2.09
23 8953 6357  0.03 092 162 0.12 9.29 2988 1225 5 4767 \Y 4.66 4769 V 463
24 8850 6336  0.00 261 419 015 9.76 2765 1236 5 4844 \Y 3.12 4781 V 4.38
25 8823 7308 002 439 1072 0.05 9.95 2931 1264 5 4793 \Y 414 4859 V 2.81
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