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Application of optimized MGM (1,n) model in slope settlement prediction
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(1. School of Civil Engineering , Changsha University of Science & Technology , Changsha 410014, China;

2. Hainan Transportation Engineering Construction Bureau, Haikou 570100, China)

Abstract: In order to better solve the problem of slope subsidence prediction, this paper focuses on the
overall change trend of slope, and uses multivariate optimization MGM (1, n) model to realize the
prediction of sedimentation deformation of the monitoring points affecting the interconnected effects of
slope. The MGM (1, n) optimization model of improved double value is established by filtering the
initial value by means of the average relative residual index and reconstructing the background value
calculation formula by introducing the background value coefficient. Based on the measured data of the
A-section slope of the Central Shanxi Expressway, the optimized MGM (1, n) model, the traditional
MGM (1,n) model and the GM (1, 1) model were established, and the measured data were modeled
and predicted. The results show that optimizing the MGM (1, n) model has higher prediction accuracy
and some application prospects in slope subsidence prediction, which can provide reference for future
research.
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Table 3 Slope settlement treated with isochronous interval

VLA /mm VA /mm
5 Az
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Table 5 Prediction results of each model at point A

) — TRAEMGM(1,3) 458 fEGEMGM(1,3) 58 GM(1, 1)
¥ mm MR | TUNZES | MIXTER2E, | ARPIEE R | BUMAE R | XAk 2E/ | BERIZE S | BONGE R | X sk
mm mm % mm mm % mm mm %
1 21.95 21.95 0.00 21.94 0.00 21.95 0.00
2 17.20 16.58 3.58 16.73 2.76 18.67 8.54
3 20.30 20.88 2.82 20.95 3.18 19.32 4.83
4 19.64 19.64 0.02 19.49 0.79 20.00 1.82
5 21.65 21.28 1.71 21.11 2.54 20.70 4.40
6 22.29 22.41 0.51 22.39 0.44 21.43 3.90
7 22.27 22.60 1.48 22.66 1.74 22.18 0.41
8 21.88 21.67 0.95 21.75 0.59 22.95 4.92
9 20.90 20.89 0.09 21.51 2.88 23.76 13.65
10 21.06 21.13 0.30 21.79 3.43 24.59 16.73
11 21.34 21.23 0.53 22.07 3.44 25.45 19.27
12 22.11 21.92 0.85 22.36 1.13 26.34 19.12
®6 BEABBATM LR
Table 6 Prediction results of each model at point B
i PEAEMGM (1, 3) 7 fEHMGM(1,3) iR GM(1,1) R
¥ *ﬂﬁl BUAERY | BUNZER | MR | BUSSRY | BIOUGESY | MIRISR2E) | BUMSEAY | BUNSAESRY | MIX5R2E/
mm mm % mm mm % mm mm %
1 13.12 13.12 0.00 13.12 0.00 13.12 0.00
2 9.22 9.21 0.11 8.73 5.24 10.30 11.70
3 11.92 11.59 2.82 11.68 2.06 10.60 11.08
4 10.02 10.10 0.80 10.31 2.86 10.92 8.96
5 11.60 12.00 3.47 12.08 4.15 11.25 3.06
6 12.48 12.51 0.23 12.56 0.63 11.58 7.19
7 12.18 11.98 1.63 12.04 1.11 11.93 2.07
8 11.43 11.42 0.06 11.26 1.50 12.28 7.47
9 9.63 9.30 3.42 11.07 14.91 12.85 33.38
10 10.41 10.33 0.78 11.10 6.61 13.03 25.15
11 10.81 10.82 0.03 11.12 2.88 13.42 24.07
12 11.48 12.34 7.52 11.15 2.85 13.62 18.63
RT CEABFATN LR
Table 7 Prediction results of each model at point C
— TRAEMGM(1,3) 455 15 MOM(1,3) 57 GM(1,1)H57
P m FBDZEI | BONZESRY | ARXTER 22/ | BUULERY | BONSEH | FARTER 22/ | BEULERY | BUNZERY | AHXTsk 28/
mm mm % mm mm % mm mm %
1 9.34 9.34 0.00 9.34 0.00 9.34 0.00
2 8.05 8.21 1.93 8.50 5.55 8.83 9.71
3 9.86 9.84 0.04 9.64 2.17 9.03 8.39
4 8.93 8.57 4.02 8.65 3.16 9.23 3.38
5 9.66 9.25 4.21 9.52 1.47 9.44 2.33
6 10.02 9.91 1.09 9.94 0.79 9.65 3.75
7 10.02 10.04 0.22 9.99 0.36 9.86 1.63
8 9.57 9.65 0.81 9.85 2.93 10.08 5.32
9 8.22 8.43 2.64 8.21 0.09 10.30 25.39
10 8.88 8.98 1.20 9.39 5.79 10.53 18.65
11 9.11 9.21 1.04 9.97 9.39 10.77 18.15
12 10.11 9.69 4.22 10.66 542 11.00 8.81
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