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Research and Application of Excavation Deformation based on Data Decomposition and
Reconstruction and AM- CRU-MLR Model
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Abstract: In order to effectively grasp the deformation characteristics of foundation pits, based on the displacement and
deformation monitoring results of foundation pits, and based on the analysis of the current deformation characteristics of
foundation pits, the integrated empirical mode and sample entropy are used to decompose and reconstruct the deformation data,
accurately decomposing it into real deformation terms and uncertain deformation terms. Furthermore, CRU neural network and
multiple linear regression are used to preprocess different deformation terms, achieving high— precision prediction of foundation
pit deformation, and using the results to grasp the deformation characteristics of foundation pits. The results shows that through
data decomposition and reconstruction processing, the deformation data of foundation pits can be effectively decomposed, and its
superiority is obvious compared to traditional decomposition methods; The AM - CRU- MLR model showed relatively better
prediction accuracy, fully verifying the effectiveness of the prediction approach and providing theoretical support for the analysis
of deformation characteristics of foundation pits.
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Table 1 Characteristic parameters of foundation pit size /m

IR KE PRHEBE AREBOREE smsk S kIR

IREEYT 103 19.7 16. 96 23.8 17.97
PEIEYT 397 19.7 16. 96 23.8 18.95

x2 ITEWYENFESHLGI

Table 2 Statistics of physical and mechanical parameters of soil layer

Judti 1.5~3.8 1.6 ~3.9 42,3 14.9 9.9
1 4.0~6.8 8.0~12.5 51.9 13.4 9.2
WIEE+ 15.4~17.9  0.6~0.7 315 14.7 10.8
W 13.6~17.6  0.6~3.4 32.6 15.9 10.5
Wi+ 14.4-~20.1 0.8~10.3 44.1 13.9 9.5
MR 21.4~39.5 0.6~19.1 43.3 253 13.0
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Fig. 1 Schematic diagram of side displacement
monitoring points of foundation pit
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Table 3 Characteristic parameters of lateral
displacement of foundation pit

W 275/ PR YU I K AE i ik
FHIES 5L 5/ mm B H/m B Hy/m

CX1 27.5 18 16.5
cX2 74.5 17 20.0
CX3 77.9 17 20.0
CX4 61.7 17 20.0
CX5 76. 4 17 21.0
CX6 50.0 17 17.0
CX7 58.5 17 19.5
CX8 82.7 17 20.5
CX9 78.1 17 19.0
CX10 75.9 17 18.5
CX11 68. 4 17 20.0
CX12 16.2 18 14.0
CX13 31.2 18 20.5
CX14 40.0 17 12.5
AME 82.7 18.0 21.0
P %/J\ﬁ 16.2 17.0 12.5
SEHE 58.5 17.2 18.5

b2 21. 12 0.42 2.49
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Table 4 Correlation parameters of lateral displacement of foundation pit

ZH1 2802 243

AT (8/H) /%o (Hy/H) (8/Hy) /%o
X1 1.53 0.92 1.67
cx2 4.38 1.18 3.73
CX3 4.58 1.18 3.90
CX4 3.63 1.18 3.09
CX5 4.49 1.24 3. 64
CX6 2.94 1.00 2.94
CX7 3.44 115 3.00
CX8 4.86 1.21 4.03
€X9 4.59 1.12 411
CX10 4.46 1.09 4.10
cX11 4.02 1.18 3.42
CX12 0.90 0.78 1.16
CX13 1.73 1.14 1.52
CX14 2.35 0.74 3.20
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Fig. 2 Lateral displacement deformation curve of foundation pit
2.3 AREMHBIEG M, T

fF EEMD - SE R () #4 st id F v, HLAL A 2
Al E—2E 404y R = AR B EMD 5 EEMD £
BRI EEMD- SE B/, =i _ LR 5 MKk
F 8 EMD #i4 | EEMD £i5  EEMD- SE BRI 7,
{EME LAWK, HIm Rk =& 2w, BilIkE
i, EA S RRARRSLA A, BEYTAR T BUE 0 A i
BORB AL, HERE T EEMD - SE #5281 ) #4) £
SUN R RS L

®5 FASME. EMTENSRER

Table 5 Decomposition results of different decomposition
and reconstruction processes

LT 24 FR {7 Lt/ dB HrmRiR2E/ (10~ mm)
EMD ###1 22.39 6.03
EEMD #5714 26. 07 4.62
EEMD - SE #i%1 30.22 4.11
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Table 6 Prediction results of real deformation items
at CX3 monitoring points

. R L GRU #5i7#1 AM - GRU ###81
o s 2 — — : =
TME  MEXHRZE WA AR
/1 / mm
/ mm /% / mm /%
31 70. 33 67.74 3.68 68. 53 2.56
32 71. 06 68. 49 3.62 69. 35 2.41
33 72. 11 69. 58 3.51 70. 09 2.80
34 72.98 70. 67 3.16 71. 11 2.56
35 74.02 71. 64 3.21 72. 14 2.54
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Table 7 Final prediction results of CX3 monitoring points

IR SE HIURIBE AHE I A TINE AR IR

/1 / mm  FI{E/ mm FE/ mm / mm /%

31 73.4 68. 53 3.40 71.93 2.04
32 74. 4 69. 35 3.45 72. 80 2.14
33 75.4 70. 09 3.84 73.93 1.98
34 76.5 71.11 3.88 74.99 2.02
35 77.9 72. 14 4.10 76.24 2.13
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Table 8 Final prediction results of all monitoring points
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