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Application of Optimal Weighted Combination Model in the Prediction of Slope Deformation
BAI Jurrlei, WANG Le hua
(Collegeof Civil Engineering and Architecture, China Three Gorges University, Yichang 443002, China)

Abstract: Based on the deformation monitoring dat a of a rock slope from 2002 to 2011 and the geological and meteorological corr

ditions of the area, "PauTa" rule was used to select the effective monitoring data, and the GM (1,1) model and trend curve pre

diction model were developed. The optimal weighted combination model of slope deformation was established based on the optt

mal weighted combination principle. T he combination model was used to predict the slope deformation. The comparison betw een

the predicted and act ual deformation trend suggested that the prediction accuracy of the combination model is higher than that of

any single model, and therefore the combination model is more reasonable and reliable.

Key words: " PauTa" rule; optimal weighted combined model; GM (1, 1) model; trend curve prediction model; deformat ion predic

tion

H T T8 = CRAR RO i 80 7 v, AR 2 )
BINFP AT IREHAS PG 407 BORIEL A 4
AT T g2 et P B R B AR A A AR T T b % A A
RS2 M T35 TR N 2%, 1R A i —H B Bl vk ok
XS IR D I 1A T AL R . Bates. J. M. F Granger. C.
W. J. 11T 1969 451 Ve 4 & TR, Lh B AT s 7 2L
A S v PR TN KRG RRR  E, ELRE S L 3 R A SRR B AR
1, BRI, 46 2 FRTIUIN B R HEAT InACAL A, RAE R — B
S S, (ESC P 8 T Tz e R

AR SC AR B R A 4 A T A B A R SR B R R
Y GM (1, 1) BT, DLKE K H i i 3 2008 4F - 2011 4F
T AT IR B g R B, 4r ML T GM (1, 1) B
B 20 A PR S 2T 3 AN — B8R, EAT A0 ik
JE LT B B AL TR BLAL, FISR TR A1 DU AR SR
7K 0 o

: 201306 17 1201309 22

SR B AL T 98 V7 B WA A R, R K SYIIRT KT
T 440 m, KM FE 50~ 110 m, 735 25 300~ 500 m, Bl X
WA RN 600~ 850 m 2 [H), H 2RI A 36 ~ 40 . L
P32 2 Ky vh = 8 R TRV AL 25 IS e TUS R/D BR
R HE AR s A AR . a2 WEE T EE
R, IR R A e KA R R 2 BESE VR AT TR 45,
PR, Bt . Yo TUH 3 Bl & WAL B, Sk bR
AT WL S AN R D 0. OB KWIZERE

ZIA Y 2002 AR, SR PRI R BE P A HE K 45 b
P i e R REE o B AT W10 B IR S AR 1R (X sk kAT A
S b 78, F X 13 A7 B8 A A1 e R R 2 B W S E AT
Do B T S FH R 21 2N 1 A7 0 I, 0 B 7] 2 2002
1A= 2012 4F 1A, WIS N B RS, LREXE

12013 1610

: http: // www. enki. net/ kems/ detail/ 13. 1334. T V. 20131010. 1028. 025. htm1
 EZK A RBHEIER(51279091) 3 IR 22 018 SRR IL G T H (2013PY 015) 3 =K 2 b AR 5 s SR 2 5 L B 50 7 1% AR

H4r(PY201303)

AR (1988 ), B3, WAL YE N, BRI ST AR, N S AL R S BRI AT . B mail: bjl8810@ 126. com

KRS TR « 125



F11E& B% 69 H - BACEEAF I - 2013 F % 6 #

B B A AGAE 5 O —8 A, WL HA W) ) 457 ) PR W 2R
72. 24 mm, A FHEEELE 1.

LK 1.
BT AT DURIE, W AT R7KSPAL B 3 A 2007 4F LA
IR AR AL — BN A, HAR e 8]y, 2007 4F 3 H- 2010

2 FE9 AWK, {HLE 2010 £E 9 A2 Ji WA AR 753 1
AR HOHE LB A AL W RHEAT A0 e R WEAT AN o LKA B Sl K5 BT N AR A 1 5
LI BERE TG AT W AT K A B B BN R) 1 AR A i — IR R b FF A 3 B M RS AR TR R B R
1
Table 1 Average monthly precipitation
VER%s 1 H 2H 3AH 4 H 5H 6 H 7H 8 J 9H 10H 11 A 12 A
[ W 5/ mm 7.91 7.40  21.00 40.70 119.20 207.60 167.70 141.60 72.70 46.90  22.70  11.50
3
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Fig. 1 Variation of actual displacement increment over time TSI Y = (Y, Ya, o, ¥,), FE50 @ Bl —FROMAEL B ¥, (1990

at the measuring point Al
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Table 2 Screening of actual measured values

at the measuring point Al

W)/ 4 -0 WE/ mm || W/ A-H W/ mm
2008 0310 11.74 20160310 19. 42
2008 06- 10 13.57 2016 06- 10 20. 24
2008 09-10 14.51 2016:09-10 19.99
2008 12-10 14. 89 2016:12-10 19. 55
2009 03-10 15.83 201+03-10 19.74
2009 06- 10 16. 21 201+ 06-10 19. 49
2009 09-10 16. 65 201F09 10 20. 68
2009 12-10 18.35 201F12-10 20. 56
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Fig.2 Fitting results of trend curve model W 3.
3
Table 3 M onitoring displacements and predicted values of model fitting displacement and the residuals mm
I i 4= H SEWAE 2 T ZmAskZE  GM(1, D)W GM(1, 1) 5kZ  IAAET A &5k %
2008 3 10 11.74 11.90 -0.15 11.74 0. 00 11.87 -0.13
2008 6 10 13.57 13.01 0.56 14.74 -1.17 13.28 0.28
2008 910 14.51 13.96 0.55 15. 15 - 0.64 14. 15 0.37
2008 12-10 14. 89 14. 89 0. 00 15.57 - 0.68 15.00 -0.11
2009 310 15.83 15. 80 0. 04 16. 00 -0.17 15. 83 0.01
2009 6 10 16.21 16. 65 -0.44 16. 45 -0.24 16. 62 -0.41
2009 9- 10 16. 65 17. 45 - 0.80 16.91 0.25 17.37 -0.71
2009 12-10 18.35 18. 18 0.17 17.38 0.97 18. 05 0.30
2016310 19.42 18. 82 0.61 17. 86 1. 56 18. 67 0.76
20166 10 20.24 19. 36 0.89 18. 36 1.88 19.20 1.04
20169-10 19.99 19.78 0.21 18. 87 1.12 19. 63 0.36
2016 12-10 19.55 20.07 - 0.52 19. 40 0.15 19. 96 -0.41
201310 19.74 20.21 -0.47 19. 94 -0.20 20. 17 -0.43
201t 6 10 19. 49 20.20 -0.71 20. 49 - 1.01 20.24 -0.76
201F9- 10 20. 68 20.01 0. 68 21.06 - 0.38 20. 17 0.51
201F12-10 20. 56 19. 63 0.93 21.65 - 1.09 19.95 0.61
SR ZET T AN / / 5.02 / 12.99 / 4.35
LESEE / / 0.979 / 0. 944 / 0.982
ol bl 2 / / 0. 62 / 1. 00 / 0.58
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3
Fig. 3 Variation curves of monitoring displacement and

predicted values of model fitting displacement over time
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Table 4 Predicted displacement deformation at the measuring point A1
) 2012-03 10 2012 09 10 20130310 201309 10 2014 03 10 201409 10
S/ mm 299. 73 336.93 370. 25 397.90 417.91 428. 11
F7 48 B/ mm 19. 56 18.22 16. 07 13. 00 8.92 3.74

M 4 TRUR I, W AL I BT LR AR R R = AR BT
SRR PN SR ER PN SEABCR D E AL < ELINDYIN
(DREZ: SRS N RN ) SELE ST

4 Al
Fig.4 Variation curve of cumulative displacement

over time at the measuring point Al

5 Al
Fig.5 Variation curve of absolute displacem ent
over time at the measuring point Al
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