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Abstract: In this paper, a digital twin (DT) based just-in-
time (JIT) construction safety control strategy for slope
engineering is proposed. To further enhance the efficiency
and precision, DT technology is integrated into the JIT safety
control framework for slope construction, and a scene-entity-
relationship-incident-control (SERIC) modeling method is

Wik 48
FETIH

2024-03-25

Bl (2019-K7-12)
I (e

[ 5 J A5 22 R (2024 YFF0507900) 5 A4S H1 A5 0F 22 151 (2021CXGC011203) 5 LR 1E ik & %

Bt g - 025y AR R 5 ) S e . E-mail: adil@tongji. edu. cn
WAEVEE : VR, R, WA I, LA, BT 7 ) BRI

— TRARAF, AR 230041)

introduced for cross-domain sharing and reuse. The proposed
JIT construction safety control strategy for slope
construction has been implemented in the Huangmeishan
Tunnel reconstruction and expansion project, incorporating
advanced methods for data acquisition, interpretation, and
aggregation. The results demonstrate that the application of
the JIT construction safety control strategy significantly
improves the automation level, construction efficiency and

accuracy of slope construction.

Keywords: slope engineering; construction safety

control; digital twin; point clouds
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Fig.1 Dynamic control flow chart for slope construction
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Fig.3 JIT construction safety control strategy for slope engineering
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Fig.13 Dynamic verification of slope stability
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Fig.14 Construction safety control of the slope
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Tab.2 Accuracy of DTS model

X1 Y] Z1n]
1A 7 > Sin| ; 79 i =4
o S R e S TR g S WS . &
mm mm mm mm mm mm
i 5002 5010 8 5001 5 004 3 1002 1005 3
] 4981 4993 12 4991 4999 8 1001 996
R 4998 5 004 6 5007 5005 2 998 1001 3
YRR 9.02 5.07 3.79 11.02
RER/ Y 0.18 0.10 0.38 0.43
Ao AR B2 5 R G B SEBR I B TR ; A P 2% 3 1T DL 1% 7 7 4 U 22 S AR TR S 240 0
1B ) e TR PR FAE R SE PR FAE RS s SETHT %8R 96.55% . MBI 15d FT LA H iz ik A B &
BLA + B— ABRIFEERR IR RS BE  (HAEE T8 INEB AP — iR 22
5
7
Jite
T
X
b

a NTARTEME T XK

IF

=

s

28

A

15

#

b N TREIHER ¢ FFERZE A AR

60
50

i

\E 40 - gsz
s 30

20 b

]_O 1 1 1 1 |
—140 —120 —100 —80 —60 —40 —20
X/m
d 3SR AR
B 15 FEEEEREREETMG
Fig.15 Accuracy assessment of excavation body twin model
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