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1
Table 1 Autocorrelation function values
k 0 1 2 3 4 5 6 7 8
Ok 1.00 -0.31 -0.17 0.09 -0.14 -0.08 0.18 0.16 -0.19
X, AR p 30 2
po 2. 2 Table 2 Comparison of model accuracy
2
AR 2 V2/mm? m/mm
AR 1 74.36 1.501
X, oy AR AR 2 67.86 1.434
2 AR 3 67.07 1.426
X, =-0.4048X,_; - 0.2951X,_, 1 =3 35 1 m V? N
N n-1
X, S, 2
X,= §,-8_1 - S,;_.1-8,_, =85-25_1+5,_» t=3 35 2
1 2 S,
S, = 1.5952S,_; — 0.4855S,_, + 0.1854S, 3 — 0.2951S,_4 t =5 35
35 4
3 1.
3
Table 3 Comparison of model fitting mm
1 2 3 4 5 6 7 8 9 10 11 12
0.00 -0.70 -1.85 -3.00 -4.02 -6.02 -6.63 -12.22  -17.66 -19.79 -22.15 -24.14
0.00 -0.70 -1.85 -3.00 -4.60 -5.55 -6.55 -13.90 -16.90 -19.25 -21.60 -23.30
0.00 0.00 0.00 0.00 0.58 -0.47 -0.08 1.68 -0.76 -0.54 -0.55 -0.84
13 14 15 16 17 18 19 20 21 22 23 24
-25.26 -27.65 -31.82 -36.95 -38.48 -37.68 -37.57 -37.22 -37.69 -37.91 -37.91 -37.63
-24.85 -28.80 -33.35 -35.40 -37.10 -36.90 -36.80 -37.40 -37.70 -37.60 -37.60 -38.40
-0.41 1.15 1.53 -1.55 -1.38 -0.78 -0.77 0.18 0.01 -0.21 -0.31 0.77
25 26 27 28 29 30 31 32 33 34 35
-38.87 -38.62 -37.95 -38.69 -39.31 -40.21 -41.57 -40.59 -41.05 -40.92 -40.69
-38.50 -38.00 —-38.45 -39.05 -39.65 -40.70 —40.45 —40.65 -40.85 -40.70 -40.75
-0.37 -0.62 0.50 0.36 0.34 0.49 -1.12 0.06 -0.20 -0.22 0.06
3 1 mm 1
S, 36 ~
40 4.
LIRS 4
ol3 5 7 9 11 1315 17 19 21 23 25 27 29 31 33 35 Table 4  Prediction of accumulative
. : —_— - s setflement
£
= 14 / /
& -21 mm mm /mm /%
B8 b --- BB 36  -40.95 -40.96 0.0l 0.02
B S35 b — BT 37 -41.00 -41.09 0.08  0.20
-42 38 —41.20 -41.10  0.10 0.25
39 -41.33 -41.14 0.19 0.46
1 40 -41.30 -41.52 0.22 0.53

Fig.1 Effect of model fitting P
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Analysis and prediction of time series for building settlement

LAN Xiao-qi' YANG Yong-pingZ HUANG Qing’ YAN Hong-ping'
1. College of Civil Engineering Hohai University ~Nanjing 210098  China
2. North China Institute of Automatic Control Technology —Taiyuan 030006 China
3. Jiangsu Zhongjiang International Real Estate Co. Nanjing 210008 China

Abstract With the original data of building settlement being processed smoothly a study was performed of the process of
modeling for prediction of stationary series. Time series analysis and prediction in a case study of settlement monitoring of
buildings show that the introduction of time series analysis method into settlement monitoring of buildings makes it easy for
modeling computation and realization of fast prediction and that it has high precision for model fitting and predication of
building settlement especially for short-term prediction. However the time series is ineffective for middle and long-term

prediction and the developed model should be updated according to the measured data.

Key words building settlement time series analysis tendency item stationary series prediction
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