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Optimal Combination Prediction Analysis of Foundation Pit Settlement Considering the Influence of Adjacent Points
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Abstract: In order to achieve high — precision prediction of foundation pit settlement and deformation, based on the summary of
the shortcomings of traditional combination prediction models, a single prediction model screening is first carried out, and the
parameters of each single prediction model are optimized; Secondly, further optimization of nonlinear combination and distance
between nodes, as well as consideration of optimization of adjacent nodes, is carried out to achieve optimized combination
prediction of foundation pit settlement deformation. Example analysis shows that; The ELM model, GM (1, 1) model, and
SVR model have good complementarity and can be used as basic prediction models. Through optimized combination processing
in the settlement deformation prediction process, the average relative error of the predicted results ranges from 1.56% to
1.65% , with high prediction accuracy and robustness. The prediction results are compared with those of traditional models,
and it is concluded that the prediction model has relatively better prediction accuracy, which verifies the effectiveness of its
construction idea and is suitable for predicting foundation pit settlement deformation. Through research, we aim to provide
theoretical guidance for the study of deformation laws in foundation pits.
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Table 1 Statistics of advantages and disadvantages
of different single models
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Table 3 Prediction results before and after optimization of single prediction model
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22 14. 12 13.59 3.74 13.56 4.00 13.63 3.48 13.71 2.93 13.75 2.59 13.74  2.72
23 14. 36 13.80 3.91 13.85 3.57 13.82 3.79 13.95 2.85 13.93 3.01 14.01  2.41
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Table 4 Prediction results of different combinations
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Table 5 Prediction results after considering the optimization of adjacent nodes
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25 14. 66 14.39 1. 84 14. 41 1. 68 14.32 2.34 14. 28 2.56
26 14.75 14. 48 1. 80 14.53 1.52 14. 44 2.07 14. 41 2.28
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Table 6 Prediction results of the remaining three monitoring points
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23 14. 94 14.70 1.59 15.29 15. 04 1.64 15.62 15.37 1.60
24 15.27 15.02 1.61 15.57 15.35 1.44 15. 80 15.55 1.56
25 15.31 15.07 1.59 15. 65 15.42 1.50 16.07 15.82 1.54
26 15.38 15.12 1.71 15. 69 15.45 1.53 16. 54 16.28 1.60

EHHXTR A % 1.65 1.56 1. 60
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Table 7 Mean relative error of prediction results of different models
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B10 3.82 3.59 1.65
B14 3.77 3.71 1.56
B18 3.68 3.74 1.60
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