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Predictive Analysis Based on an Improved Dynamic Grey GM (1,1) Model in
Deep-base Pit Deformation Monitoring

LI Hao-jie, DU Zhi-xing* , SHI Xian, ZHAO Yue-yao, ZHANG Jia-wei
(College of Geomatics, Shandong University of Science and Technology, Qingdao 266590, China)

[ Abstract] The traditional GM (1,1) model is not accurate in dealing with floating large data. In view of the problem, a dynamic
GM (1,1) model based on background value optimization and residual improvement was proposed. The traditional calculation mean cal-
culation mode was realized by the compounding Simpson 3/8 accumulation formula, and the dynamic update of the model was realized
through the metabolism of the original sequence. On the basis of which the residual GM (1,1) model was combined, and the improved
GM (1,1) model was obtained. Combined with the observation data of a subway deep pit subsidence and compared with the prediction re-
sults of the traditional GM (1,1) model, it is found that the improved GM (1,1) model has higher precision and better applicability.

[ Key words|] background value optimization; residual improvement; dynamic GM (1,1) model; compounding Simpson 3/8 accu-

mulation formula; settlement of deep foundation pit
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Table 2 Construction of traditional GM (1,1) model and
GM (1,1) model of background value optimization
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Table 3 Traditional GM (1,1) model and background value optimization GM (1,1) model prediction results

4 GM(1,1) #iny

HREMRAR GM(1,1) iR

Wi BB S ramme e WA BN R WX/
] [ f/d mm
mm mm % mm mm %
5 120 5.9 6.8059 -0.905 9 —15.355 6.768 9 -0.868 9 -14.727
6 150 7.2 8.864 5 -1.664 5 -23.119 8.753 4 -1.553 4 -21.575
7 180 8.1 11.089 5 -2.989 5 -36.907 10. 870 6 -2.770 6 —34.205
8 210 10. 6 13.494 3 -2.894 3 -27.304 13.129 5 -2.5295 —23.863
9 240 12.9 16.093 4 -3.193 4 —24.755 15.539 5 -2.639 5 -20. 461
10 270 14.8 18.902 5 -4.102 5 -27.720 18.110 8 -3.3108 -22.370
11 300 16.2 21.938 7 -5.7387 —35.424 20.854 1 -4.654 1 —28.729
12 330 16. 8 25.220 3 -8.420 3 -50. 121 23.780 9 -6.980 9 —41.553
13 360 17.6 28.767 0 -11.167 0 —63. 449 26.903 6 -9.303 6 —-52. 861
14 390 17.8 32. 600 4 —14.800 4 —83. 148 30.2352 -12.4352 -69. 861
YRR 2 P 30. 051 26. 065
F4 ZESEREAHEGCM(1,1)RBE5L%E TEEUHNEIZE GM(1,1) FEERFNER
Table 4 Dynamic GM (1,1) model optimized by background value and dynamic GM (1,1) model
predicted by residual and background value improvement
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1y 6/ d o AT TR {5/ B2/ X2/ BEAITAE/ B2/ X IR 22/
mm mm % mm mm %
5 120 5.9 6.768 9 0. 868 9 14. 727 5.898 9 -0.001 1 -0.018
6 150 7.2 6.592 3 -0.607 7 -8.441 7.452 8 0.252 8 3.511
7 180 8.1 8.248 4 0.148 4 1. 832 7.439 0 -0.661 0 -8.160
8 210 10. 6 9.069 9 -1.530 1 —14.435 9.831 1 -0.768 9 -7.254
9 240 12.9 13.944 2 1. 0442 8. 095 13.228 3 0.328 3 2.545
10 270 14.8 16.461 9 1.661 9 11.229 15.788 6 0.988 6 6. 680
11 300 16.2 16. 507 2 0.307 2 1. 896 15.874 0 -0.3260 -2.013
12 330 16. 8 17.341 1 0.541 1 3.221 16.745 5 -0.054 5 -0.324
13 360 17.6 17.294 1 -0.3059 -1.738 17.854 2 0.254 2 1. 444
14 390 17.8 17.950 0 0.1500 0. 843 17.423 2 -0.376 8 -2.117
IR % 6. 646 3.407
KA 4, 2t S AL 7S GM(1,1) B 551 e S
—e— fEGRA

BT IR 15222 6. 646% , 25825 7% S ML Y
B2 GM(1, 1) BIPRS00 3. 047% .
X HA 3 L A Bt R B IR 522
g SR/, Fr i o 5 2, U (RS 1
ST R 2 B (4 LA 2,
BRI

Fh L 1T L e, U100 54 A 0 5
fRBe A, WS 10 ST FF4 , 00 1. o T R
B4 GM (1, 1) BUBATE BAGE ALY GM(1,1)
BTS2 P R, 5 25 B e
Ko TSR RS CM(1,1) B
SRt WL SR G A5 AT A8 e, L — 4 BBt 4
BE.

4 it

TEAESE GM(1, 1) BRI F, R ] SZ 4L Simp-
son3/8 LN AALACTE S, BRI 235 7R 14 B MRS

30 —a— TRERART
—v—BE. BRERKNZIFEY

RBVTIFER/mm

5 10 15
g b))
BT AR GERRN RN OE A A TEN (e
Fig. 1 Comparison of traditional models and improved

model predictions
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