5 51 %45 9 )
2023 4F 9 J

] f K “F 2 4 CH R B R0
JOURNAL OF TONGJI UNIVERSITY (NATURAL SCIENCE)

Vol. 51 No. 9
Sep. 2023

NEHS: 0253-374X(2023)09-1352-10

DOI: 10. 11908/j. issn. 0253-374x. 23218

ETERMENZ-KERICZHETHBENE R L
ESOR =S UL ks

FER P R AT

e, A

Bl FRH, KA

(1. K2R INBRFBE BETE PG4 71006452, DURKE 52 AN AR KE (5 B 2B, DURTRE 9000033, ikt — RE A — TR FRA A,
PG 7422 710038)

WE. T SEIE TGS R iR R e Re T, >R H
Bl KA Tt TS A4 R L7 e R AT A s Ak
AL T T BB AR 4 K012 (CNN-LSTM) ¥R Ji
)RS B LR R RETASR , SRR R
TEOYBCE U BRIk, B R 97 R A A IS A 4
6], HAgHERS LR ek, IS RY 75.24 %6~98.29 Y0
CNN-LSTM SR T3 & #4948 Fr i A B 30 (i i
SR FEINERSE 134 )5 1% 22 MSE P 48 % 1% 25 MAE
I 2 BR? 43 °0 0.038 7.0.148 24110.999 3, 7E R4 F
40.030 7.0.138 9 F10.801 9; #H %% T~ % 1] 4% 3% (BP) A5 A1
CNN-LSTM #ERIFEIN ZR4R 5 4E F i PERe X f e It
LI A T TR S B TR 89.71 Y. BRATEER TR
JE RS 1T BRI B TS Ak v B SR I

XA JEMREE A B BVRRE AR AR IO A Bk
W

hESES: U455 NHEAFRERD . A

Prediction Model of Shield Segment
Floating Process During Construction

Based on Convolutional Neural
Networks and Long Short-Term
Memory

SU Ewji', YE Fei', HE Qiao*, REN Chao', LI Sihan',
ZHANG Hongquan’

(1. School of Highway, Chang’ an University, Xi’ an, 710064,
China; 2. School of Information, University of Technology of
Belfort Montbéliard, Belfort 90000, The 1st
Engineering Co., Ltd. of China Railway 12th Bureau Group, Xi’
an 710038, China)

France; 3.

Abstract: To realize the intelligent prediction of the

Wk HAW . 2023-06-30

HAWH . BEEARRERA (51678062,51878060) , gk + — JRRHHFFF &35 H
e HREAR996—), 5, T2Ei-t, EEAS 7 R EE X T T, E-mail: suenjie@chd. edu. cn
WAEVER : M R977—), B, 8%, T2 S, T2t S8Ry 10 MR IE Ko R TR

E-mail : xianyefei@126. com

floating process of shield segment during construction,
the dynamic level was used to automatically monitor the
floating process of shield segment, and an intelligent
prediction model of segment floating process based on
convolutional neural networks and long short-term
memory (CNN-LSTM) deep learning algorithm was
established. The results show that the floating stage of
segment is in a shape of “ladder” , i.e., the floating of
segment mainly occurs during shield tunneling. In
addition, the floating amount in the heading state is the
largest, accounting for 75.24 % to 98.29 % of the peak
value. The mean square error (MSE) , average absolute
error (MAE) and determination coefficient R°on the
training set are 0.038 7, 0.148 2, and 0.999 3 respectively,
and 0.030 7, 0.138 9 and 0.801 9 on the test set. Compared
with the back propagation (BP) model, the performance
of the CNN-LSTM model in the training set and test set has
been improved, and the improvement of the test set is
more obvious, up to 89.71 %. The research results can
provide a new idea for field measurement, prevention,

and treatment of shield segment floating.

Key words: shield tunnel, segment uplift; floating

process; intelligent prediction; automatic monitoring
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Fig.1 Schematic diagram of segment force
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Fig. 2 Diagram of dynamic construction
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