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Safety Monitoring Twin System for Three Major Building
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Abstract. With the rapid development of economy and urbanization, the scale and number of super-large exca-
vation pit projects have surged. However, the construction of super-large underground space structure is faced
with challenges such as complex underground environment and many risk factors, and its safety problems are
becoming more and more obvious. Aiming at the complex problems faced in the construction process of ultra-
large underground space structure, the paper proposed an intelligent safety monitoring system suitable for the
construction of ultra-large underground space structure by introducing the Internet of Things technology and the
concept of digital twin, and explored the integration mechanism of Internet of Things and digital twin. BIM tech-
nology was applied in the twin to establish the corresponding physical construction model, and multi-source het-
erogeneous monitoring data was collected in real time through the Internet of Things technology to realize the
information interaction between the virtual construction model and the physical construction model. The real-
time safety analysis of multi-source heterogeneous data was carried out with the help of the twin system, and the
safety status of the structure was obtained and fed back to the application service layer. The effectiveness and
practicability of the twin system in the construction of super-large excavation pits were verified by an example
project.
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Fig.1 Large excavation pit construction risk sources
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Fig.2 The framework of twin system for safety monitoring of super-large excavation pits
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Fig.3 Integration mechanism of Internet of Things and digital twin
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Fig.4 A schematic diagram of the excavation pit engineering

for three building shared supporting facilities
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Fig.5 The geometric model of the excavation pit for three building

shared supporting facilities
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Table 1 Super-large excavation pit safety monitoring

types and sensor names

W2 7 7 1% 24 B i A5
TR BE L SN ) A TR BE 4 0 AR YB-MROI1
Lzt il R 13t YB-MS300
RIZ K105 13 3h A AHY LRK-CX06
Y JH 1 Uk i 77 K HEAR LRK-J112
FEYUE D DU ROK LR ot R i LRK-DL630
Hb T KA s Tk KA RYY-SWO1

) 0 98 SFUA R M JEL R B WUl BT AL LRK-RGI11

JA AN B RS W B ARSI LRK-LG931
s R4 B il T £ B SR AN LRK-DZ622A

T AT TCLR F A A 7 OB 5 288 TR i R
& AR AT R 5 25 A FI A Zigbee 4G |
WIFT 5 T 4 A% i I 2 1) 7 26 22 15 5 4 00 W 00 4%
ALy 2254 G B9 MySQL Bdi 122 b | DL sz 9
DN 1 1 30 SR S S B P 0 AR A
3 I R A AR X B R AT AL B B AR R T A R
TN 25 1 A5 TR RE % S INE | 9 f L S I ) B 2 ) e
BUocfa = K B 3k 52 i A 8 il ik b 22 A AR
K7 i,

B 7 =R S B B R T 2R A A R

Fig.7 The excavation pit twin model of three building

shared supporting facilities
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Fig.8 Large excavation pit safety monitoring twin platform
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