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APPLICATION OF SELF-ADAPTIVE TIME SERIESMODEL TO
DISPLACEMENT FORECAST IN UNDERGROUND ENGINEERING

Sun Xingliang* > Wang Ren'
(MIinstitute of Rock and Soil Mechanics  The Chinese Academy of Sciences  Wuhan 430071 China)
(®snijiazhuang Railway Institute ~ Shijiazhuang 050043  China)

Abstract The principle of self-adaptive time series model is introducing filter theory to time series analysis. The
self-adaptive time series model can to some extent modulate model parameters according to the input and output
data and adjust them to its optimal values in some statistical conditions through the iterative algorithm. The
satisfying forecasting results may be obtained even if only part of the statistical properties is known which is
proved by two examples of modeling and forecasting of the convergent displacements of tunnels. The presented
model is also useful to forecast the stability of surrounding rock and support structure of tunnels.
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Tablel Convergent displacements of d;.;, for steel bracket
/d d]_.]_z/rTm /d d1.12/mm /d d1.12/fT'I’T1
1 0.60 18 0.15 35 0.29
2 111 19 0.27 36 0.73
3 0.86 20 0.34 37 0.66
4 0.77 21 0.54 38 0.72
3
5 0.58 2 0.26 39 0.13 ) o ) )
Fig.3 Variation of model parameters during modeling
6 1.23 23 0.10 40 0.28 procedure
7 0.90 24 0.16 41 0.15
8 0.63 25 0.23 42 0.30 AR(N)
9 0.51 26 0.55 43 0.36 - B207+81
10 0.33 27 0.05 44 0.23
11 0.74 28 0.25 45 0.51
12 0.57 29 0.47 46 0.76 3
13 0.12 30 0.06 47 0.39 1
14 0.7 31 0.02 48 0.86 46d 46
15 0.95 32 0.39 49 0.48
16 0.74 33 0.31 50 0.26 3
Table3 Convergent displacements of arch cambers
17 0.02 34 0.13 51 0.34
Id Id /d
/mm /mm /mm
1 0.89 17 321 33 0.21
2 1.23 18 451 34 0.02
3 1.63 19 435 35 0.05
- |5 4 1.85 20 3.80 36 0.08
5 2.28 21 3.95 37 0.32
6 1.98 2 4.06 38 0.60
7 251 23 1.44 39 0.82
8 2.39 24 1.53 40 1.61
S 9 0.95 25 0.01 41 1.85
2 mj(yi) Vi
Fig2 Relationship between rh,(y;) andy; of bracket 10 2.56 2% 0.03 42 174
d|$| acement $r|es 11 2.84 27 0.40 43 2.37
12 2.94 28 0.31 44 2.63
2 13 433 29 0.35 45 1.82
Table2 Comparison between forecasted results and 14 4.37 30 0.10 46 1.92
measured displacements mm 15 2.94 31 0.31
16 4.46 32 0.08
0.39 0.35
0.86 0.75 4
0.48 0.50
0.26 0.35
0.34 0.32 4
| =0.9
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