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Abstract: To make more accurate predictions of the deformation caused by foundation pit excavation, a settlement prediction

b b

model combining cluster analysis and time series prediction was studied. The density peak clustering (DPC) algorithm was used
to spatially classify monitoring points with similar deformation pattern characteristics, extracting the spatial correlation between
each monitoring point to identify the cluster centers among the monitoring points. A building deformation prediction model
combining convolutional neural network (CNN) , long short — term memory (LSTM) , and Kolmogorov — Arnold network ( KAN)
was constructed. This model optimized the feature extraction ability and generalization of the LSTM and input the data of the
cluster center monitoring points for prediction. The results show that, with lower mean absolute error and root mean square error
compared to other models, the fitting coefficient of this model remains above 90% , improving both accuracy and applicability.
It is more suitable for deformation prediction during foundation pit construction and has significant practical guiding significance
for actual foundation pit projects.
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Fig.1 Layout of monitoring points
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Table 1 Soil layer parameters
T I L TN

mm /kPa 7/ (°)
1 Jeiit 0.5 5.0 5.0 0.28
2 il 4.5 9.0 10.3 0.25
3 MR+ 3.0 12.3 12.0 0.32
4 Wt 3.0 10.9 12.8 0.25
5 M+ 3.0 12.6 14.1 0.32
6 #t 2.0 14.6 13.0 0.25
7 W+ 2.0 16.6 14.7 0.32
8 wt 3.0 16. 8 14.5 0.25
9 MR+ 3.0 16.6 14.7 0.32
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Table 2 Evaluation indicators
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Fig.2 Decision diagram
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Table 3 Clustering result
i JA 2 S o
BXK1 71, 72, 73, 74
X2 75, 76, 77, 78, 79, 710, 711
B3 712, 713, 714, 715, 716
B4 717, 718, 719, 720
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Table 4 Performance evaluation of each model

RS BB AR

W] Y] 2% i 761

W A ) 2 A28 2% (MAE) (RVSE) (R)

LSTM 0. 042 0. 045 85

73 CNN - LSTM 0. 039 0. 034 88

CNN-LSTM-KAN  0.025 0.028 92

LSTM 0. 067 0. 084 77

76 CNN - LSTM 0.043 0. 052 85

CNN-LSTM-KAN  0.054 0. 063 90

LSTM 0.029 0. 031 73

714 CNN - LSTM 0. 020 0. 024 83

CNN - LSTM - KAN 0.013 0.014 94

LSTM 0.035 0. 041 78

720 CNN - LSTM 0. 024 0. 039 82

CNN - LSTM - KAN 0. 008 0. 007 95
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Fig.3 Comparison of various models
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