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Theory system and realization method of intelligent operation
and maintenance based on digital twins

LIU Zhansheng, SHI Guoliang, DU Xiuli, JIAO Zedong

(College of Architecture, Civil and Transportation Engineering; The Key Laboratory of Urban Security and Disaster

Engineering of Ministry of Education, Beijing University of Technology, Beijing 100124, P. R. China)

Abstract: In the context of the transformation and upgrading of the construction industry, aiming at the
problems of low management efficiency of large-scale building operation and maintenance process, insufficient
accuracy of decision analysis of various operation and maintenance events, and the degree of management
intelligence needs to be improved, this study proposes an intelligent operation and maintenance theory system
and implementation method based on digital twins. Firstly, the information required for intelligent operation and
maintenance of large buildings is summarized, and the problems to be solved in intelligent operation and
maintenance are analyzed. The intelligent sensing technology is integrated into digital twins to propose an
operation mechanism of intelligent operation and maintenance, and the intelligent operation and maintenance
architecture system for large buildings and the multidimensional and multi-scale twinning model is formed. The
realization method of building intelligent operation and maintenance is studied. It includes the collection and

transmission of all elements of intelligent operation and maintenance information, the construction and operation
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of intelligent operation and maintenance twins, the management mechanism of intelligent operation and

maintenance twin data and the architecture of intelligent operation and maintenance platform. Under the

guidance of the intelligent operation and maintenance theory system and implementation method, an intelligent

operation and maintenance platform is formed and applied to the operation and maintenance management of a

large construction project. Considering the virtual-real interaction and spatio-temporal evolution in the process of

operation and maintenance management, the effectiveness of digital twins in improving the intelligence of

operation and maintenance management is preliminarily verified.

Keywords: architectural operation and maintenance; intelligent operation and maintenance; digital twins;

intelligent management
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Fig. 1 Intelligent operation and maintenance information

capture system
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Fig. 2 Key issues of digital twins application in intelligent

operation and maintenance

D) %t R 4 5 14 4

O R o 1y B S R AP T SR A AR R A
] SR A 5 25 HORCHE W0 2 1 P B80T 28 A B R i bk
B ZE R 5 A e R [, R B A 2 3 s
WP AEAE R AT E N R 2, 8 B BB 2L 5 A
B S 5 # AT e R R is Y B AR A N T
300 RE Al i b R Sl A S R A B AR



%14

WNhEE,FRATHFEAGFREERBREL ZAF & 49

B Pk, BT A8 4 1 M OR 42 5 R S g ad AR R
AR N B IABE 2 U S R O DR UE B Y 4 T
PE5 HERG P, A R SR KRR B b AE FE 402 (] o i SR )
P2 .

2) B A

F I ECHE HEA T AR — PR SRR ik H Y
J2 38 3 HE ST B AR A B 5 4 LS ) B S ]
T 7 B0 20 A B R v fy FUAR Y S Bris 4 s R,
P E A R R s AT R AR . H TR 2 A A
TR G @Y g L E BT X
JUART A5 B, JF A B 21 52 20 m xh 2 i SE bRk S . I
U, 7EME BRI L, 75 S S U] B AT B
BETRY | DT i — 25 1 w8 B0 28 A S U () B0 A B 52
MUAEdrE. fFEBdgd b, WA ESHENEIEER .
HEAMERIER AN, w8 s i, &2
A ST AR T 1) B0 A AR Y R AT BN (1 G — Ab R

3) G 43 B

T X} 3 55 32 2 e R 1A BN RASE B v A 1Y A7
fifs 5 55 BROK O B b 2 Y w e B A S
T Ml 55 31 PR T LR 1 A2 A A AR 1 S A s S
T3 50 B 5 LUK, DX AT SRR G K A g i R
T BB A A OB R G, LA T S T
PORET R . eI AL TR R R B A A B
V- 15 T G 8 O S B L O S B A ) | A0 S ) D
K8 BB G2 4E F G0 00 B0 L 5 o A B R K 3h g #n
SCE T R RO AR A B 1 BRI 4t I
o7 2 A7 BCHE 1) il Ak B R 9 0 BT 5 T 45 R 1Y
ARAS | A 2 47 15 i 11 ) 2 B2 AR B

4) %54k v

Xof B b DE AT N AR TR T R AR A
MEBEIEH ARG, Z ARG HEV R4S =N
AT R RGNS T8 ek, LA B8
W 09 o A d2 R A T BEE VR P . R G IhRE N 1% =
A 5 6 32 2 5 R 0 T AL 2 B S R
LW SEE I ORI e R 3N 2. &
Gl T BRI B/S 8k C/S ZEM T & AMLAE B F i,
EFHMERNmARL . EE%RZENWIEKI T,
TE AR R G 0 55 ) B, 3 I E A7 A AR S PR i
Y (R ORS HERAT o
1.3 BEERBRONSHFTELENRASIE

SEA R BEIE T A 05 BRI T R AR
A2 B RE I Ak iR fRr A R B [ A R R R 5 R
A5 ARG, AT LSS B Az 2 R G S S SR A RORS i
TS FERF AR AR IR B R, AT LSS 0 G ) AR
(1 FT A AL 2 B B 4 A RE 12 W RL 2 T I

NG MR S S A BB e . S LRI, BT
W IR 0 ) I S R 2R T N 4% i A JRRRE A il I X 5
iz e 5 B, i E T I S B AL . R N, AT LS
LR L AE S50, T LS BORS oE T R e
P i 45— ZR A 4 B e IS dE DR . JE A R B Uk
HEANGHER R B G R AERBF AN T
IR TR 4 B N T B S as Y AR, 2 s 4
A P PR R o T RO AR A R BRI A 4
AR HEAT T RE DLERAT T B R 3 R R .

l&*@ﬁ

HhgagE
BFTHLE

B3 HFFESHERBAMNBSIE

Fig.3 Fusion mechanism of digital twins and intelligent

perception
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