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Correlation analysis and prediction model of chamber earth pressure
and excavation parameters
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Abstract: A deep learning prediction model is proposed based on long-term and short-term neural networks to
predict chamber earth pressure based on field data. Research results show that on the basis of 5 controllable
factors, adding uncontrollable factors related to chamber earth pressure as input, the average absolute error
and mean square error of evaluation index have been reduced by 0.901% and 0.021% respectively. The cor-
rected coefficient of determination is increased by 16% , which provides a reference for the accurate prediction
and setting of the chamber earth pressure.
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Fig.1 Pressure mechanics model of chamber earth
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Tab.1 Number of each factor and the Spearman

correlation coefficient with chamber earth pressure

% RGN /RS
i Sl BRI AR
1 B = 0.346
2 PAE: RIS i -0.265
3 WAE: %N = 0.253
4 S = 0.681
5 IR DL = 0.383
6 A e Ry w -0.036
7 B kR T 2 0.591
8 C AR Ty 2= 0.156
9 D #fEi R T = 0.006
10 A HHEHAF S -0.152
11 B AR g -0.143
12 C AR g -0.147
13 D HHEHAF w -0.163
14 EFRALALERES 7 0.046
15 FEHRAL A2 FEHIET) & 0.037
16 EHIL A3 ERIES w 0.045
17 EHAL A4 ERIES w -0.012
18 SEBEHL T T & 0.161
19 BRTEHLEL AR b 0.161
20 BTN IR 5 -0.241
21 HureEREHFWE 6 0.370
22 HEGERBHEFEE & 0.367
23 WIKRG RS i 0.418
24 IRIE T A R & 0.090
25 IKIAEOT B R T s 0.052
26 BERGEMOES & 0.124
27 B E RS = 0.010
28 A HEBHEM AT w 0.226
29 B H B A ETATRE w -0.139
30 C HEHAMET T2 w -0.216
31 D H B G AT i 0.066

XoF A8 e 77 R 28 2 i SCESH G S U Bk 32 1
ity 26 AR AN S AN E I 31 A
RO SRR G T AEGE T R R b
A FREL, SOPR B /R b R AR DG R 8, il e R
ARG REON AR AT — S5 8 T IR IE S
A SRR

i Origin 2 IR, 40 5% 31 AR K 2
IEZS A B F W25 PR 3R 2 A IR RS 50 A1, 4521
W 1, Iz R P IER KL A 2
3.4 R,

600

N

=2

777777

\

)

4
N N\ ,_x‘\i:\“&&&&
0 20 40

HEHEEE/ (mmemin~D)
B2 #HEHEEESSHE

Fig.2 Normal distribution diagram of advancing speed
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Fig.3 Normal distribution diagram of grouting

pressure of grouting hole A2
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Fig.4 Normal distribution diagram of pump outlet

pressure of articulated system
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Fig.5 Spearman correlation analysis results
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Fig.7 Comparison of the actual pressure of the
Ring427 soil silo on Fuzhou Metro Line 4 and

the predicted value of multi-factor grouping
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Tab.3 Comparison of evaluation indexes of Ring 427
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Fig.8 Comparison of the actual chamber earth pressure
of the Ring803 on Fuzhou Metro Line 4 and
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