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DL101C . 3 Table 1 Observed data of ground
12 . 5 m 2002 10 - 12 55 surface settlement mm
10
1 46 0.30 51 0.25
47 0.25 52 0.24
10 48 0.28 53 0.18
1 TGM-AR 49 0.24 54 0.12
TGM-AR 50 0.21 55 0.15
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TGM-AR GM 1 1 Fig.1 Fitting curves for observed data of
settlement at one monitoring point
TGM-
AR 10
2 35~4
2. 2 Table 2 Prediction precision of two models
35 10 for stages 35-44 mm
45 46 ~ 55 TGM-AR GM 11 TGM-AR GM 11
10 TGM 35 0.289 1.269 40 0.035 0.103
a b 2 a=ap+ 36 0.254 1.082 41 0.040 0.089
37 0.244 0.943 42 0.041 0.068
ait b= bo+ byt. a =0.119 356 + 38 0.210 0.767 43 0.059 0.055
0.002869: b=3.37692 +0.193699:. 39 0.213 0.628 44 0.025 0.072
AR p F a =0.05 3 0
p=8 p=8 Table 3 Comparison of predicted results and precision
8. of several methods for the last 10 stages mm
X 20.5984449%_1 —0.007409x,_2+0.304928x[_3— TGM-AR GM 11 GM-AR
0.092439x, _4, — 0.212025x, _5 + 0.007 306x, _¢ +
46 0.30 0.28 0.13 0.29
0.1459569@_7—0.152756xl_3+ a; 47 0.25 0.25 0.12 0.16
TGM-AR 46 ~ 55 48 0.28 0.34 0.11 0.22
49 0.24 0.28 0.10 0.20
50 0.21 0.19 0.10 0.09
3. GM 11 GM-AR 51 0.25 0.24 0.09 0.11
3 52 0.24 0.25 0.08 0.13
53 0.18 0.17 0.08 0.08
TGM-AR 54 0.12 0.17 0.07 0.05
55 0.15 0.21 0.07 0.08
0.03 0.13 0.09
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Time-dependent parameter gray model TGM-AR for prediction
of surface settlement of tunnels

WANG Tie-sheng' ZHANG Li-ping' HUA Xi-sheng® ZHANG Bing'
1. College of Resource and Environmental Information — North China Institute of Water Conservancy
and Hydroelectric Power — Zhengzhou 450008 China
2. College of Civil Engineering Hohai University ~Nanjing 210098  China

Abstract For extraction of trend items the stepwise regression method is troublesome and the gray model is of low
precision of prediction. Based on the gray and time-dependent characteristics of the gray prediction system and the
deformation rules of the deformation body the time-dependent parameters @ ¢ and b ¢ and the gray theory were
applied to time series modeling and a time-dependent parameter gray model TGM-AR was developed. The model TGM-
AR with @ ¢ and b ¢ was used for extraction of the trend item and the time series model was for extraction of the
random parts. The application of the model to analysis and prediction of the ground surface settlement of tunnels shows

that the prediction precision is high and the physical significance of the trend item is explicit.

Key words ground surface settlement gray model time-dependent parameter deformation prediction
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