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Application of dynamic multi-variable grey model to
predication of deformation of unstable rock

WANG Gaofeng, SUN Xiujuan, SUN Xiangdong, GAO Youlong, WANG Hongde, LE Qilang, SHI Xuelei
( Center for Hydrogeology and Environmental Geology Survey, CGS, Baoding 071051, China)

Abstract: A single-point GM (1,1) model was expanded into a multi-point model with consideration of the
correlation and interaction between multiple points. The self-adaptive MGM (1,n) model, was used for modeling
and prediction of multi-point deformation, coded in Matlab. The model was applied to the prediction of deformation
of the Wangxia Rock, which is an unstable rock. The results show that the predicted values agreed with the
measured values, and the model had better effects, higher precision, and more accurate results than the traditional

GM (1,1)model in predicting the deformation of unstable rocks.

Key words: multi-variable grey prediction; self-adaptive model; unstable rock; dynamic predication
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0.5115 -0.3108 —-0.0052 15.9391
A=10.4003 0.3218 -0.3901 B=| 8.7935
0.2042 0.2425 - 0.0684 11.5322
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GPS05 5 MGM(1,3) BAURSBE A 1. 11% .GM (1, 1) AR5 B 3. 01% ; LWO4 5 MGM (1,3) FL UK By
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Table 1 Comparison of simulated results of MGM (1,3) model and measured results mm
o A BT 5 S E )T 5 22751
& (k) & (k) 2 (k) 2V (k) 8V (k) x§V (k) vy (k) 05y (k) (3 (k)
1 7.47 3.08 5.78 7.47 3.08 5.78 0.00 0.00 0.00
2 22. 14 13.74 16.55 21.83 13. 89 16. 82 -0.31 0.15 0.27
3 29. 81 21.79 24. 69 30. 16 21. 89 24.77 0.35 0. 10 0.08
4 38.79 32.37 36. 13 39.42 32.51 36.79 0.62 0.14 0. 66
5 48. 94 45.39 51.48 48. 45 44.97 51.74 -0.49 -0.42 0.26
6 60. 07 60. 36 71.22 60. 24 60. 89 71.75 0.17 0.53 0.53
7 72. 18 76. 40 95. 60 72.94 75.29 95.91 0.77 -1.11 0.31
8 85. 67 92.28 124. 65 86.91 91. 84 125.05 1.24 -0.43 0.40
9 101.75 106. 70 158. 25 102.53 107.97 159. 04 0.78 1.27 0.79
10 122.90 118.76 196. 36 120. 04 119. 83 195.35 -2.87 1.07 -1.02
F2 GM(1,1)EBEMEBLERELNERILE
Table 2 Comparison of simulated results of GM (1,1) model and measured results mm
o A KT 51 S 75 §22 751
& (k) & (k) 2% (k) 2V (k) 8 (k) x§” (k) vy (k) vy (k) v(s) (k)
1 7.47 3.08 5.78 7.47 3.08 5.78 0.00 0.00 0.00
2 25.23 19. 61 20. 40 21.83 13. 89 16. 82 -3.40 -5.72 -3.58
3 31.13 25.65 27.74 30. 16 21. 89 24.77 -0.97 -3.76 -2.97
4 38.40 33.55 37.74 39.42 32.51 36.79 1.02 -1.04 -0.95
5 47.38 43. 88 51.34 48. 45 44.97 51.74 1.08 1.09 0.40
6 58.45 57.40 69. 83 60. 24 60. 89 71.75 1.79 3.49 1.92
7 72.10 75.07 94. 98 72.94 75.29 95.91 0. 84 0.22 0.93
8 88.95 98. 19 129. 20 86.91 91. 84 125. 05 -2.04 -6.35 -4.15
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Table 3 Comparison of predicted results of self-adaptive MGM (1,3) model and MGM (1,3) model

o SEAE/ GPS05 5 MGM (1,3) 1551 GPS05 5 Hi&E b MGM (1,3 ) #R
L mm TRME/mm  4EXHRZE/mm FHXTIRZE/ % RME/mm  4EXHRZE/mm HXTIRZE/ %
9 102. 53 101.75 0.78 0.76 101.75 0.78 0.76
10 120. 04 122. 90 2.87 2.39 117. 49 2.55 2.12
11 147.73 153.45 5.72 3.87 145.73 2.00 1.35
12 193.17 200. 14 6.97 3.61 189. 32 3.85 1.99
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555 ~ 11/ JE Ak 349 A A 1 5 B b 2 K T 95 ol R e it 3 A AR AU L 9 O A8 T B A e 2 o A
IR T AR T . RS IR i Fe b T10 48 F #0I0 B, fe KT 3R 44 2.5 m, B 4% 5 ke SLA Bt
2, T11 SR BT SR B ETAR S K IR , IRSr A A AL AN B, e bL R, 4R T11 548 X AR B ok, Hak
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RETK AN BT S A 25 22 1 )23 v 70 A0RE 4 M THT TR 4% e 0, 5 BORB R JBE i 1Ak, (i T10 S48 5% X BRI AN
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TR ITALIZ B, 18 I )R Aot e B [V il T B 57 R i S 00 235 SR e 3 00 s ] 3781 %% 7t T T, kit
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