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Abstract: To achieve high — precision prediction of foundation pit settlement, based on the on - site settlement monitoring
results of the foundation pit, the polar symmetric mode decomposition algorithm is first used to decompose the settlement data,
obtaining several modal components and trend components. Then, the grey wolf algorithm and gated recurrent unit neural
network are used to construct a combined prediction model, and this model is used to predict the deformation of each modal
component and trend component, in order to obtain the combined prediction value of foundation pit settlement. The analysis

results indicate that common settlement monitoring items during foundation pit construction include surface settlement, pit top
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settlement, and building settlement; According to monitoring data analysis, the remaining deformation space of the pit top
settlement is relatively the largest, followed by building settlement and surface settlement; Overall, the remaining deformation
space for the three types of settlement and deformation projects is still relatively optimistic, with only a small number of
monitoring points having limited remaining deformation space in certain areas; In the process of data processing, the pole
symmetric mode decomposition algorithm has strong data processing ability, and its ability is significantly better than the data
processing effect of wavelet denoising and mode decomposition methods. According to GWO — GRU prediction, the relative error
mean of the prediction results of this model in three types of settlement projects is around 2% , which has high prediction
accuracy. The prediction results show that the development trend of the three types of settlement deformation is relatively

consistent in the future, showing a small rate increase trend and obvious convergence characteristics. This indirectly verifies the

good operational effect of foundation pit support measures. Through research, it can provide technical references for similar

projects and has certain practical significance.
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Fig.1 Schematic diagram of the plane shape of the foundation pit
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Fig. 2 Schematic diagram of foundation pit support structure
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Table 1 Accumulated deformation values of three types of settlement monitoring projects

M5 1# 2# 3# 44 5# o# T# 8#

104 11# 124 13#  14#  15# 16# 17# 18#  19# 204

HWIFEVIE D/mm 16,85 18.76 26.84 22.78 30.70 23.17 27.84 20.20 28.96
B K/mm 1562 14.20 17.16 15.60 10.98 16.22 17.86 14.77 15.23
APV J/mm 16,67 15.97 20.32 15.45 19.31 17.58 11.17 16.62 17.86

26.41 24.95 22.04 29.51 27.83 20.31 22.66 25.80 26.04 22.95 23.51
13.74 14.89 15.88 14.81 9.93 15.50 16.49 13.68 16.94 16.56 14.99
12.35 16.75 17.13
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Table 2 D -5# prediction results at different processing stages
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Fig. 3 Comparison of ground surface settlement forecast results
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Table 3 Prediction results of D-5# D -7#_ D-9#f1 D-13#

i D-5# D-7# D-94# D-13#

W/d D, {H/mm Y, {H/mm R {H/% D,{i/mm Y, {i/mm R, /% D, {H/mm Y, {H/mm R, {H/% D,{fi/mm Y, {i/mm R, {H/%
45 29.57 28.97 2.06 26.78 26.19 2.20 27.33 26.75 2.10 27.94 27.37 2.04
46 29.83 29.21 2.07 27. 06 26. 49 2.08 27.62 27.07 1.97 28.42 27. 80 2.18
47 30. 05 29.42 2.10 27.37 26. 82 2.00 28.08 27.50 2.05 28.73 28.13 2.11
48 30. 30 29. 66 2.12 27.57 26.95 2.23 28.63 28.02 2.13 29. 11 28.54 1.98
49 30.70 30. 07 2.04 27. 84 27.27 2.04 28. 96 28. 41 1.90 29.51 28. 83 2.31
50 30. 40 27.56 28.72 29. 11
51 30. 65 27. 80 29.02 29.34
52 30. 85 27.93 29.23 29. 56
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Table 4 Prediction results of K-3# K-7#, K-18#f1 K-19#

Wl K-34 K—74# K- 18# K- 19%

Wsd K Afi/mm Y, fi/mm R, {8/% K, {H/mm Y, {H/mm R, /% K, {i/mm Y, {i/mm R, {H/% K, {§i/mm Y, {H/mm R, {4/ %
45 16. 44 16. 12 1.96 17. 15 16.79 2.11 16. 03 15. 69 2.12 15.32 15.00 2.09
46 16. 64 16.33 1. 86 17.23 16. 86 2.16 16.43 16. 11 1.97 15. 69 15. 36 2.10
47 16.77 16. 42 2.08 17. 56 17.22 1.95 16. 62 16. 25 2.24 15.94 15. 60 2.13
48 16. 96 16. 56 2.33 17.76 17.38 2.13 16.78 16. 41 2.20 16. 20 15.85 2.16
49 17.16 16. 85 1.80 17. 86 17.52 1.91 16.94 16. 61 1.94 16. 56 16.23 2.01
50 17. 06 17.76 16.79 16.52
51 17. 19 17.98 16.95 16.74
52 17.27 18.11 17. 09 16. 85
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Table 5 Prediction results of J-3 #, J-5#, J-6#,6 and J-9 #

Wi & J-3# J-5# J-6# J-9#

W/d  J {H/mm Y, {H/mm R {H/% J,{E/mm Y, {i/mm R, {H/% J, {H/mm Y, {H/mm R, {H/% J,{i/mm Y, {f/mm R, {H/%
45 19.50 19. 11 2.01 18.59 18. 18 2.21 16.73 16. 39 2.02 17. 68 16. 32 2.03
46 19.72 19. 30 2.17 18.75 18.35 2.14 16. 92 16.57 2.09 17.97 16. 59 2.11
47 19.93 19. 50 2.16 18.97 18. 58 2.02 17.31 16.92 2.22 17.20 16. 85 2.02
48 20. 10 19. 68 2.09 19. 11 18.72 2.03 17. 40 17.03 2.15 17.59 17.23 2.07
49 20. 32 19.92 1.97 19. 31 18.93 1.94 17.58 17.23 2.00 17. 86 17.51 1.97
50 20. 08 19. 04 17. 46 17.70
51 20. 31 19. 26 17.56 17. 84

52 20. 46 19. 40 17. 65 18. 13
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