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Abstract: Mastering the deformation laws of the surrounding rock during tunnelling is the key to the safety of construction. At
present, the deformation detection of the tunnel section in the drilling and blasting method is mostly based on the total stations.
Nevertheless, the amount of monitoring data applied in the detection was difficult to complete the fine analysis of convergence
deformation. The wireless wensors network (WSN) is employed to realize the long-term continuous monitoring of key regions
of the rock tunnel. Meanwhile, by setting up WSN monitoring equipment based on micro-electrical mechanical system sensors,
a dynamic risk management and control system platform during tunnel construction based on Web is developed in Yingpanshan
tunnel, Yunnan, China. Thus, the continuous monitoring of the deformation at the key region of the tunnel is realized. In
addition, in accordance with the time series of deformation, the convergence deformation value of tunnel section is then
predicted more accurately by the long short-term memory network. In summary, the performance of practical engineering
application proveds the effectiveness of the proposed method.
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Fig. 2 Installation scheme of wireless laser sensors
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Fig. 6 Preprocessing of WSN monitoring data
TEBOCAL R MRSy 1 mm, MRS
Hlle B R ZE AT HE R VU N o e B A 25 1
AbER, el BN A PRI AE

3 BEEZHAEFFIFUN
3.1 LSTM MIENE

KA A2 (long short-term memory, LSTM) ¥4
2K RAHA ML LE (recurrent neural network, RNN)
(R —/NAEHp, B AT AR RPRIE RNN 41258 ) 28 of 7 441
TR SIS R N, AR o 3 AN]SR
BICEE: BEIT BATIRE T, BUSTRE &



HF 1

FRT A IS BEEEICRE Jo A B L T i 227

FEIH BT REEAE B, SN e AR T B s T AR i
MR L, R DR e RS LT E B . LSTM )
it ix Ao e Ll A NG R, Warblisid
FARIME I, TER B 5 20 R T 7 T B LA 34
3.2 REENSMALE TR TN

AHET 143 2 LSTM W48 xif g s o7
AT B P AT I, AR BREE
RN N 1, 4, 1. 7E LSTM M&%
X PRAL B 5 B RE AT IR, I ZREE 5 AR A 1 L 3]
N2, TN ERSCR AR e b (B D, 15
P& B 2R iR 2 (£ Do BT INGEEARIRE,
A3 B (TR 2647 B AT — 5 I3l WOeR F e vk
AT g, AT DA B BEE AR T TR E R SR T
1B,

18
16
14
£
él 12}
= 10}
oy
8 L
&
& 6f
RE
41
2 L
0
2019-10-24 2019-11-07  2019-11-21  2019-11-28
e 5 5
16 1 — 1 STMFRBIfE
14 |- BREER
A MEWBEE

—_
(=}

T BB AP SUmm

6L

4l

2 L

0 , , , ,

2019-11-12 2019-11-14 2019-11-16 2019-11-17
Wl 5 3H

30 [ — LsTMTRMILE

251 & YW

TR /mm

2019-11-05 _ 2019-11-17 2019-11-23
W H #

7 LSTM B8] 75 Fu
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