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Prediction of Dam Deformation Based on Self- adaptive MGM Markov Model
ZHANG Shour ping',FAN Ke wei

( 1. Chongging Water Resources and Electric Engineering College, Chongqing 402160, China;
2.DayuCollege, H ohai University, N anjing 210098, China)

Abstract: Dam deformation is influenced by a lot of factors. For those projects without long term, continuous, and reliable mont

toring data, the prediction precision of dam deformation based on the traditional MGM( 1, n) model decreases with time. In this

paper, the self adaptive MGM( 1, n) model was applied. T he proposed model characterizes the interaction betw een each variable,

and replaces the oldest information with new information, w hich can reflect the effects of random factors or perturbation on dam

deformation. On the basis, the state transition probability matrix of the time series was determined by Markov chain, and the

monitoring data and forecast data were analyzed to predict the dam def ormation with a higher precision. Compared with the tra
ditional MGM(1,n) model and self adaptive MGM( 1, n) model, the MGM- M C model has higher precision.
Key words: dam; deformation; prediction; Grey model; M arkov chain; self adaptive MGM M C model; self adaptive MGM (1, n) model
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Table I The observed data of an arch dam
sp4il WL L/ mm o L/ mm

TOAIS AI9 A2 SOAIS A9 A22
1 32,43 36.97 54.98| 9 31.86 36.28 54.28
2 32,26 36.77 54.80 || 10 31.89 36.27 54.25
3032018 36.71 5470 || 11 31.80 36.26 54.19
4 32,06 36.57 54.59| 12 31.82 36.23 54.16
5 32,06 36.52 5451 13 3177 36.15 54.08
6 31.99 36.43 54.44 | 14 31.74 36.07 54.03
7 31.93 36.35 54.37| 15 31.70 36.00 53.94
8  31.82 36.24 54.28
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Table 2 T he fitted value of dam deformation
AlS A19 A22
AL i i i ik i i i ik A e ik
/ mm / mm R / mm / mm R / mm / mm R
1 32.43 0. 00 S» 36. 97 0. 00 Sa 54. 98 0. 00 S»
2 32.26 0. 00 S» 36.79 - 0.02 S> 54. 80 0. 00 S»
3 32.17 0. 01 S 36. 68 0.03 S> 54. 69 0. 01 S2
4 32.09 - 0.03 S» 36. 58 - 0.01 Sa 54.59 0. 00 S»
5 32.02 0. 04 S» 36. 50 0. 02 Sa 54.51 0. 00 S»
6 31.97 0. 02 S» 36. 43 0. 00 S> 54. 43 0.01 S»
7 31.92 0. 01 S 36. 36 - 0.01 S> 54. 37 0. 00 S»
8 31. 88 -0. 06 S» 36. 31 - 0.07 Sa 54. 31 - 0.03 S»
9 31. 84 0. 02 S» 36. 26 0. 02 Sa 54. 25 0. 03 S»
10 31. 80 0. 09 S» 36. 22 0. 05 Sz 54. 20 0. 05 S»
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Table 3 The predicted results at the observation position A15 from different models
MGM(1,3) HiE N M GM( 1, 3) HiEN MGMM C

- SEE N o N o N .
L 5 Sm Bt HXHR B HXHR B HIXi %

/mm (%) / mm (%) /mm (%)

11 31.80 31.78 0.07 31.78 0.07 31.79 0.02

12 3.8 31.75 0.21 31.77 0.16 31.78 0.13

13 31.77 31.74 0.11 31.74 0.10 31.75 0. 06

14 31.74 31.73 0. 04 31.72 0. 06 31.73 0.03

15 31.70 31.73 0.09 31.70 0.01 31.71 0.03

4 A19
Table 4 The predicted results at the observation position A19 from different models
MGM(1,3) HIE N M GM( 1, 3) iGN MGMM C

NI SN AL/ mm T X T X T AR 52

/mm (%) / mm (%) /mm (%)

11 36.26 36.18 0.22 36.18 0.22 36. 19 0.19

12 36.23 36. 14 0.24 36. 16 0.20 36.17 0.16

13 36. 15 36. 11 0.11 36.13 0.07 36. 14 0.03

14 36.07 36.08 0.03 36.10 0. 09 36.09 0.06

15 36. 00 36.05 0.15 36.07 0.19 36.07 0.19
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5 A22

Table 5 The predicted results at the observation position A22 from differ ent models

. MGM(1,3) FER. M GM( 1, 3) HiEN MGM-M C
AL 5 S B HiX i B HiX i B A
/mm (%) / mm (%) /mm (%)
11 54. 19 54. 16 0. 06 54.16 0. 06 54. 17 0. 04
12 54. 16 54.12 0.08 54.13 0. 06 54. 14 0. 04
13 54. 08 54.08 0. 00 54.09 0.01 54.1 0. 04
14 54. 03 54.05 0.04 54.04 0.02 54.04 0.02
15 53.% 54.03 0.16 54.00 0.11 54.01 0.13
(3) ASCHANL HIE N M GM (1, ny B JREBLK BEAL B 55 4
T R Al 7 R A, WU &R RS R AR T AR 4
MGM( 1, n) BERILL e HIER. MGM (1, n) B, %7 il
P IR 30U T v R4 T W0 538 PR 4805 AT, G % T TR
IR ) e A 0 HL R AN S 58 M ) R, HoAT — s s F .
1 AlS
Fig. 1 The predicted results at the observation position (References) :

A15 from different models

2 A19
T he predicted results at the observation position

A19 from different models

Fig. 2

3 A22
Fig.3 The predicted results at the observation position

A22 from different models
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