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Fig. 1 Series combination forecast model
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Table 1 Accumulative settlement amounts of 4 types of settle ment monitoring points mm
H 11 ZD18 YD3 7D30 7D34 H 1 7D18 YD3 7D30 7D34
07.20 -15.3 -0.5 -11.2 -10.5 10. 08 -28.2 -5.4 -16.4 -11.2
07.24 -15.9 -0.9 -11.4 -9.9 10.12 -29.0 -6.0 -16.6 -11.6
07.28 -18.3 -1.3 -11.9 -10.1 10.16 -28.3 -6.2 -16.9 -12.1
08.01 -19.8 -1.5 -12.2 -10.3 10.20 -28.8 -6.5 -17.2 -11.6
08.05 -21.3 -1.4 -12.8 -10.6 10.24 -29.5 -6.4 -17.5 -11.2
08.09 -23.0 -1.8 -12.9 -11.2 10.28 -31.3 -6.6 -17.9 -11.5
08.13 -23.4 -2.1 -12.6 -11.3 11.01 -32.0 -6.4 -18.3 -11.7
08.17 -23.9 -2.2 -12.8 -11.4 11.05 -31.8 -5.9 -18.6 -11.7
08.21 -24.7 -2.7 -13 -11.5 11.09 -32.1 -6.4 -18.9 -11.9
08.25 -25.1 -2.9 -13.1 -11.9 11.13 -31.7 -6.6 -19.1 -12.6
08.29 -24.8 -3.0 -13.2 -11.4 11.17 -31.5 -6.9 -19.2 -13.3
09.02 -25.2 -2.8 -13.4 -11.2 11.21 -31.7 -7.3 -19.5 -13.9
09.06 -25.7 -3.3 -13.1 -11.1 11.25 -31.9 -7.4 -19.9 -13.5
09.10 -25.8 -3.4 -13.3 -11.6 11.29 -32.1 -7.5 -20.1 -13.9
09.14 -26.1 -3.8 -13.9 -10.8 12.03 -32.9 -7.6 -20.3 -13.8
09.18 -26.7 -3.9 -14.5 -10.3 12.07 -33.7 -7.9 -20.5 -13.9
09.22 -27.0 -4.2 -14.9 -10.5 12.11 -34.6 -8.1 -20.7 -14.2
09.26 -27.1 -4.5 -15.1 -11.0 12.15 -34.7 -8.2 -21.0 -14.4
09.30 -27.3 -4.7 -15.8 -11.0 12.19 -35.1 -8.4 -21.3 -14.3
10.04 -27.6 -4.9 -16.2 -10.9 12.23 -35.6 -8.7 -21.5 -14.9
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Table 2 Comparison of prediction accuracy between ZD18 and YD3

7D18 YD3
PO e gt R @mmiehon  GMMA BB | WHRUFSIBUE R EIRIEEU  GMMA B
SSE 6.1103 23.4470 4.6743 1.8387 14.0989 1.6175
MSE 0.4178 0. 8185 0.3654 0.2260 0. 6258 0.2120
MAE 0.2965 0.7179 0.2672 0. 1660 0.5096 0. 1756
MAPE 0.0101 0.0250 0.0091 0.0424 0.1293 0.0384
MSPE 0.0024 0.00438 0.0021 0.0112 0.0348 0.0079
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Table 3 Comparison of prediction accaracy between ZD30 and ZD34

ZD30 ZD34
POMERS o K @MIERUE  GMMA BUB | BRIFAIBUE JEFHEHIN  GMMA S0
SSE 0.5681 5.5791 0.4463 2.6986 15.0812 1.7483
MSE 0.1312 0.4112 0.1163 0. 2860 0.6760 0.2302
MAE 0.1042 0.3513 0.0830 0.2499 0.6102 0. 1856
MAPE 0. 0067 0.0215 0.0052 0.0205 0.0514 0.0153
MSPE 0.0015 0. 0046 0.0013 0.0041 0.0101 0.0033
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Application of Serial Combination Model in
Foundation Pit Monitoring

CHEN Hao'*, SUI Xiuzhen'”, YU Xianjun’
1. Yiwu Geodetic Digital Surveying and Mapping, Co. Ltd, Yiwu Zhejiang 322000, China;
(2. Yiwu Design and Research Institute of Exploration and Surveying, Yiwu Zhejiang 322000, China)

Abstract ; Based on the traditional model, a series combination mode is proposed. The grey model is selected to fit the trend item
of the monitoring data of the foundation pit. The time series model is used to fit the random items of the monitoring data. Taking
advantage of their own characteristics, an organic combination forecasting analysis is carried out. Through the analysis of engi-
neering example prediction results, it shows that the series combination model not only can predict the deformation trend of the
foundation pit, but also has a better prediction precision relative to the time series model and the grey model. It shows the ration-
ality and validity of applying the series grey time series combination model to foundation pit monitoring.

Keywords : foundation pit monitoring; time series model; grey model; serial combination model
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