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The application of grey theory in bias multi — arch tunnel
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(1. Institute of Civil Engineering, Xian University of Architecture and Technology ,Shanxi Xi” an 710055 , China;
2. The No.6 Engineering . , LTD of China Railway 20th Bureau Group ,Shanxi Xi’ an710032 , China)
Abstract:In view of the predicting of the multi — arch tunnel deformation based on Gray system theo-
ry, and basing on taking Tian’ e tunnel as a research background, this paper builds the grey prediction
model [ GM(1,1) ] combining with the software of MATLAB to predict the settlement of the multiple —
arch tunnel for analysis, and the predicted result are analyzed and compared with field monitoring re-
sults, it is found that both the numerical values are close. The results show that the values of the hori-
zontal displacement and early vault settlement of the tunnel, which inputs the GM (1,1) model, can
accurately predict the future value of surrounding rock deformation in a short time, and select the ap-

propriate order for the model will improve prediction accuracy, In addition, this prediction model
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might be applied in dynamic design of foundation pit and information construction.
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Fig.1 The layout of arch tunnel monitoring
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Tab. 1 Reference table of posterior — variance — test model accuracy class
TRHURG S50 I 9 (%) (5 4%) 2% (i) NVH(REH#)
C <0.35 0.35~0.5 0.5~0.65 >0.65
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Tab.2 ZK72 + 705 section vault settlement predicted values of six phase model using MATLAB

P SENE A T 5% AHXT 1R 25 YRR
xOk) /mm X (k)/mm  X°(k)/mm  E(k) /mm e(k)/% R22/ %
15/10 9.2 9.2 - 0 0 -
16/10 9.3 9.20 - -0.096 1.0 -
17/10 9.5 9.50 - 0.001 0.02 -
18/10 9.7 9.8l - 0.109 1.1 -
19/10 10..0 10.13 - 0.126 1.3 -
20/10 10.6 10.45 - -0.145 1.4 -
21/10 11.0 - 10. 80 -0.20 1.8
22/10 11.4 - 11.14 -0.26 2.3 1.9
23/10 11.8 - 11.50 -0.30 2.5
24/10 12.0 - 11.87 -0.13 1.1
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Tab. 3 ZK72 + 705 section vault settlement predicted values of ten phase model using MATLAB

WAl SENE A THAE 2 AHXT 1R 25 YRR

xOk) /mm XY (k)/mm  X©(k)/mm  E(k) /mm e(k)% TR/ %
11/10 8.3 8.3 - 0 0 -
12/10 8.5 8.47 - -0.02 0.2 -
13/10 8.7 8.69 - -0.008 0.1 -
14/10 9.0 8.91 - -0.08 1.0 -
15/10 9.2 9.13 - -0.06 0.7 -
16/10 9.3 9.36 - 0.06 0.7 -
17/10 9.5 9.60 - 0.11 1.0 -
18/10 9.7 9.84 - 0.15 2.0 -
19/10 10..0 10.09 - 0.09 1.0 -
20/10 10.6 10.35 - -0.25 2.0 -
21/10 11.0 - 10. 62 -0.38 3.5 4.5
22/10 11.4 - 10.89 -0.51 4.5 4.5
23/10 11.8 - 11.16 -0.64 5.4 4.5
24/10 12.0 - 11.44 -0.56 4.7 4.5
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Tab.4 K72 + 720 section comparing the measured and predicted values

e SENME PIAE TNMEL Bk 7% xR 22 REoLENO)
k) /mm XY (k)/mm  X”(k)/mm  E(k) /mm e(k)% 1R/ %

6/8 1.78 1.78 - 0 0 -
7/8 2.16 2.27 - 0.12 5.6 -
8/8 2.58 2.56 - -0.02 0.7 -
9/8 3.00 2.88 - -0.12 4.0 -
10/8 3.33 3.24 - -0.08 2.4 -
11/8 3.55 3.65 - 0.10 2.8 -
12/8 3.74 - 4.11 0.37 9.9
13/8 4.18 - 4.62 0.44 10.5 14.23
14/8 4.46 - 5.20 0.74 16.6
15/8 4.88 - 5.85 0.97 19.9
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