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Fig.1 Comparative diagram of tunnel deformation

with excavation process
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Tab.1 Surface substance measured in K1 +274

B (A3 o3 iR am VLR B

/mm /mm /mm

23 ~May. 0.08
24 -May. 0.22
25 -May. 0.58
26 -May. 0.70
27 -May. 1.05
28 — May. 1.12

7 - Jun. 0.49
8 - Jun. 1.65
9 - Jun. 1.00
10 - Jun. 0.67
11 - Jun. 1.44
12 - Jun. 0.99
13 - Jun. 0.89
14 - Jun. 1.36

22 - Jun. 2.64
23 - Jun. 2.11
24 - Jun. 2.81
25 =Jun.  2.42
26 — Jun. 2.13
27 - Jun. 2.65
28 - Jun. 2.91
29 - Jun. 2.32
15 - Jun. 1.22 1130 - Jun. 2.86
16 - Jun. 2.0 31 - Jun. 2.41
17-Jun. 2,18 J[1-Jul.  3.15
18 - Jun. 1.93 2 - Jul 3.22
19 ~Jun. 2.22 3 - Jul. 2.82
20 - Jun. 2.47 4 - Jul. 3.35
21 - Jun. 2.30

30 - May. 0.21
31 -May. 0.84
1 -Jun. 0.21
2 - Jun. 0.58
3 - Jun. 0.58
4 - Jun. 0.28
5 - Jun. 0.93
6 - Jun. 0.55
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Fig.2 Autocorrelogram of Original Series
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Deformation Prediction Due to Tunnel Construction on
Non - steady Time - series Analysis

YANG Wei — chao, PENG Li — min, HUANG Juan, ZHAO Dan

( Department of Civil Engineering, Central South University, Changsha 410075, China)

Abstract: Based on the deformation’s time — space effect during tunnel construction, this paper adopted the
auto regressive moving average (ARMA) process to forecast the deformation of tunnel excavation. According
to difference operation, the randomicity and the stabilization of the raw monitoring data are analyzed, and AR-
MA model is established by calculation of autocorrelation function and partial autocorrelation function, then the
order of model ARMA is obtained based on the AIC criterion and its parameters are estimated by the least
square method. As a test in the prediction of tunnel surface settlement, the mean relative error and the maxi-
mum absolute error between the prediction result and the real settlement are respective 8.28% and 0.45mm,
which indicate that ARMA is reliable in the prediction of tunnel construction deformation.

Key words: tunnel; deformation; non - steady time — series; ARMA ; prediction



