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Nonlinear coupled model for predicting slope displacement and its application
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Abstract: Based on the displacement sequence of slope, the stability of slope could be judged effectively by forecasting the
displacement of slope in the future. After analyzing the advantages and disadvantages of grey forecasting methods and projection
pursuit regression (PPR) method respectively; a new nonlinear forecasting model of grey projection pursuit regression (GPPR) is
proposed. The new model not only developing the advantages of accumulation generation of the grey forecasting method, weakening
the effect of stochastic-disturbing factors in original sequence and strengthening the regularity of data, but also using the quickly
solving speed and the excellent characteristics of projection pursuit regression method for nonlinear relationship and avoiding the
theoretical defects existing in the grey forecasting model. At the same time, the model is verified. At last, two engineering examples
are given to testify the effectiveness of the grey projection pursuit regression forecasting method to predict displacements of two
slopes. The results show that the new model has higher calculation precision, so as to provide a new way to predict displacements of
slopes.
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Table 1 Monitoring displacements of a landslide
(monitoring point No.3)

W T
1 1.44 8 4.74 15 647 22 730 29 7.43
2 254 9 4.83 16 671 23 732 30 7.48
3 335 10 4.97 17 691 24 734 31 7.55
4 392 11 5.20 18 7.06 25 735 32 7.64
5 429 12 5.50 19 716 26 736 33 7.75
6 452 13 5.84 20 722 27 7.38

7 4.66 14 6.17 21 727 28 7.40
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Fig.1 Comparison between forecasted and observed
displacements of a landslide
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Table 2 Monitoring displacement of a landslide

(crack No.5)
il il il il il
/em /em /em /em /em

15 1.0 26 7.3 37 104 48 17.2 59 282
16 15 27 7.8 38 105 49 17.6 60 300
17 1.7 28 8.2 39 108 50 18.2 61 310
18 25 29 8.4 40 11.1 51 19.0 62 320
19 32 30 8.7 41 120 52 19.2 63 33.0
20 40 31 9.0 42 130 53 20.0 64 420
21 44 32 9.2 43 135 54 23.0 65 470
22 5.1 33 9.4 44 140 55 24.0 66  61.0
23 59 34 10.0 45 150 56 252

24 63 35 10.1 46 16.1 57 26.0

25 70 36 10.3 47 164 58 27.0
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displacements of a landslide
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