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Study on dynamic scheduling of prefabricated building construction
process based on digital twin
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Guilin 541004, Guangxi, China; 2. School of Civil Engineering, Guilin University of Technology,
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Abstract; Aiming at the problem that the scheduling program implementation has many
influencing factors and cannot be adjusted in time during the construction process of prefabricated
buildings, a dynamic scheduling method for the construction process of prefabricated building
projects based on digital twin was proposed. Firstly, the construction process digital twin
scheduling framework was established. On this basis, combined with the construction
characteristics of prefabricated building and the requirements of the digital twin model, the basic

construction activities, digital twin coding system, and process construction time were analyzed
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and studied, the prefabricated building construction scheduling digital twin dummy model was
constructed, and the process of generating the scheduling plan for prefabricated building was
described in detail. Then, based on the analysis of prefabricated building construction scheduling
content, taking the shortest project construction duration as the scheduling goal, and considering
the construction component process sequencing and resource selection problems, the prefabricated
building construction scheduling model was constructed, and a genetic algorithm with two-layer
coding was designed to solve it. Finally, taking the structural body of a prefabricated building
project as an example, the generation of the scheduling plan and the dynamic scheduling after the
emergence of uncertainties in its construction process were simulated, and visualization of the
prefabricated construction scheduling platform was used. The results show that the proposed
method combines the dynamic optimization of the scheduling plan service and the key technologies
such as the analysis of the construction schedule deviation, which realizes the optimization of the
construction scheduling plan of the prefabricated building, assists sustainable and dynamic
construction process decision-making, and verifies the effectiveness and feasibility of the method.
Key words: digital twin; prefabricated building; dynamic scheduling; construction scheduling;
BIM; generating service

Author resume: DAI Chengyuan(1974-) ,male,associate professor, E-mail:dcy366(@126. com.

2024

0 351 F

A A T R PR e ST 2 7 R
A% 0 PR 38 22— T it T 8 B i 4 ) T3 i DG
PR o A R I R R S R o o e T B T
PR SCH Y . B B G TR
Tt TR S A AR A DR W0 B B4 9 RE T 58 0k
PR AR B SR LA S B RS Al Ak A L A B
JRHE TR AT 98 YR A DA 5 TR 3 AT 5 i s 5
WH Bk g o Bl S A R AR B A B L T
T AR A5 LA B R LR il s T AT s o
WA I TR TR B ROR AR S B
A BT 0 1) 45 R R LAY 25 5 R 7 1) K

5 4% 2 IR S SRUAR L L o T =X At 5 B T R
PR RE SR BT R o Ay i ke T e SR i3
JAS 0 1) L, R A2 BRI R £
P A A O i e s H 2
[F] = (7] A5 98 JBE A6y X T o A T L) L ) A B X 22 25
171 2 T = At SR 8 U A2 R 9 JRE Il R E AR i 5 B R
UL T B R P R I O A L B 2 AR AR A
TF1) 5 05041 JEE B 8] 5 A A0 B 37 % B AR ol =5 1] i e 4
SE RO 5 T A5 o 2k e = A TR O R I e
PRBLA TN T B — AT B 4R T 2R 3
Pic A SR T B R A2 R O B () Al o ST 1 2 A U
IR AL IF BTt T — R A A 1 SRR SR A 5 3
R T LA AR B IR A O B bR 0 2 F AR AL

DAL T B 2 e =X A S0 98 B AR AL L 6 ] NSGA-
>R fige .

L e e 2 A T A B AR S TR S A
B o SR R — B T DL B ik TE I B S L T
RS IR 2 B — T AT 55 @ b a e . oA
RPN H i TR A E N RMRE, %
P FIAT: 55 23 Wit T 3 A% A2 728 Ak, i D e 25 9 32 wfe
AL TE N A 2 Tl =X 0 0 S8 Bt Tk # . B0
221 (Digital Twin) ff: 2 B 47 8 BE I & . Tl 4. 0,
T B IR R R T A S E S R RE R R 5 T
Bt g s e e e e S T R sl A A R R A T
— BT B AR AR B

2003 4 ,Michael Grieves ##% 1F 25 B AR K-
H R ) R T AR A M A R R LB I TE R
BLAY (e A4 v Bl S 95 1A B0 3ol s B N by
HIF IR R AR P G o . B R AR 4R
BFE R —FERZYE 2 RE 27 RRH,
HA S [A) 25 S W 5 DR R R L BB A8 S B
PR AR S ER M AL B SRS MR TB. Bk
SR A B X B AR A R (] 1 S s AT AR Ak A
P B — b B T SN AR L0 A 7 A ) = T A A
Jiks

U SEAE R R 2R A 5 A HUE B ALAY (Building
Information Modeling, BIM) ¥ % #§ 5¢ , Vanderhorn
SELO g W BT AR AR S RO R R DO B AR A AR

PR ZR GER A S BRI A ) PR AR A A



% 4 3

B F A THFFANERXNEAE LIRS ALNL 85

1M BIM J&: 2 57 4 3 1 )R8 ReAF 09 250 5 o, ]
VR B 25 AR R Ll L B R 0038 R B i s A
B REOU A SR ] T i e 52 A 0] LAY O L R A 35t
(EFRPIN MG RN 8 VS E W GG B A a8
B AR A v i A R Ak T A, DL HEASE AL D0 Ak N
MR 55 . A2 LAk o S 3, B 22 AR AT — BB 5
S . B R AR T8 A RE Ak R T AR T
R4 A EBT AN B RE S 42 B 2R AR R
AR &R G 9 ME & I Rl 38 15 HOR B B AR AN
U7 R BE R RS AR R A IR E . XA
SRV T 3 T T AR AR I R T 4R 4G e T
B RA T IT I L R D T TR ) B 5 AL i T o AR
v ) 5 SR AR S B 2 A VR R 43 BTORS BE AR 1Y i)
U, BB AR E A 4 B BIM K R K E R LA
THA RS 5T “BIM+ B 2247 1
KA AR EHERRAEREYG. #L)R
SEOHE A BIM A R v S AR ) B S AR 1 A
JRAR B SR A 2 A SR - B AN A2 L ) AR AR
e T 2 #7285 A4 4K (Building Digital Twin,
BDT) f) B IS AE 40 fif L% ) B, 5 451K “ BIM A+
B AR A R R T 2 TE XA T U A e AR
ALY A A 7 A B R A A 7 AT Bl A AR B il R
7 Ao v 2 U R R O ) R, X o A AR R
il T AT KR A A E 4 I DA B it T 3 S
HRE BT AR AR R AR R | R S 3 G I AR 1 A
P 1 2 T HT AR A Y e e b T ok AR A ) A R A
g,

T R G e e 1 R s RN R L/ BL R
A P18 52 If 22 . BRI A P 22 TR A L e . e T
R i RSB AT L 42 Wi S B it T B 3 1) S AR
PEATEOHE 3 A A B B 7 5 0T 8 AL A T
Yo DR, AT 3 0o 5 25 AR S B ORI X
UM Tt B sh A B . SR, B AT T ACE AR A
{18 it Lok A 9 AT A7 A R) A, — Oy TR B B Al
S WAL AT AR B 2 W N IR A 5 55— T
AT 7025 B it T 30 37 14 8l 285 28 A0 0T I8 2 1 52 i)
Bt R AR SCER 3 T B 2R A A o E 20 3R
T R R AE 4R, A g e e = A AR 1 AR A AR R
RE AR L BIF ST T 3T BIM R AL 3 vk i 8 1 7 &
A 7 7 1 BT ) 2 P =X SR T B 3 1) sl 2 0 7
50 o SE B T B e U B R AL T — A L

1 ETHFFERREXNEARTY
i EHESR
{12 T 2 1 S S T3 7 A S

HEAE T B RETE 23 I BUAT B 4% At ¢ 5 ORI
X B A 2% o 1] AL o DTG 48 v e T ) S AR L R
e T FERF A7 P A7 . SR T B 25 4 BE AR T
AR 2k . it 18 82 1) B AL T 1) K R AT R R IR
AR . — 2 RO B It T %8 IR B0 2 R L A G Y
R R RAR 22 . dn g o 1 R U T 2L 3 1 iz AR 25
At T 5% P54 2, 1l 5 & PR AY b T B2 7 5802 R
T it TR L R T T AR A A R Y
M it T B 47 B4 TR 28 AN W7 A A A5 2 7 E Y 4 2
7 58 R LI ) M 572 4 S 5 [R] IRk o 52 0 it T B A FF
Jith T B9 AN A T+ S AR R LR I PLBR R R L 55 2
T S8R YRS BE IR B 45 L X BN E RO 2
S B T P i U ) R B T S8 5 AT R R e T
XA L R AR T RS TR A T
g R I ol S 5 B FORS B B9 9 B T 52 LR N
S DS I 22 IR O 2 R it T R A A o A A ek 2D
AN IR G HE

0BT 22 A BOR B UK BT 3l i 1 R R 4R 1
G0l I Xk FE T A ML AT 2 4 A0 SGI nl LA S B
it T B0 37 9y B s 1) 05 S e 481 2 ) ) S Al T R A
SNEE K AV BRSBTS i 9L 5 TS s P N &
f 5 TR AR AR B0 e e X ST R R AE AR LU
Jit T B 37 A AR M T il TS A A R K AR A
PRASE R f) BE Al 15 SR 8Ll ST AR P 2 IR &R AT 0H
IR U TR A R S BB A — S B 58 B Y
B 28 Al U T8 37 MR 5 ) B 37 R 4R B T BE
2 it AL P T S B R L 2 K N
Ve A A Ak B T A £t T E J3E Kl 606 A 1]
Wl TR R ORI A 9 R A
FERGHT IR BE T 58 o 8 B 05 58 A 45 H 4R T e T )
LR N BUZEHE U HE S 9 AT 55 19 H b 2 45 it
T 2 Al TR 2E A T ) B, BE TR AR AR
P8 2 e A 00 9 8 AE 238 3 2 oy B T
HE U T B 37 e T B 7 28 A Bl AR 55 4 A4S B
AR WA 1 s . HERBE T UG T3 2R
A B Ay b R T A A B A OB S O
BLALSE ST CREFTD) 45 9 16 19 5 R SR 42 4 #4L it
TR a0 55 3l I B2 R B0 L BUAR 7 2 15 R
Jith TAT 5515 B B W L5 2 45 45 o B 3 BBl e ed
it T B 47 2 A A o0 K AR B R UL T B
HE ULt T 3 37 KR 40 B ot ) 41 R A R L e i SRS R
TR A ol PR i T 98 SR T R A SR L AL L 5T K R
Az LR 7 EUROHE 1% 2 i T 3 2R A RN TPl &t
A SR 23 i L Sk B T B B AR 5



86 EAAFE TEFR

2024

5

fim

_____________________________________________

B U4 T35

MR
Y TS
1 ETFHFFENERABRATHFEIESR
Fig. 1 Prefabricated building project scheduling

framework based on digital twin
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Fig. 2 Construction process decomposition
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construction scheduling model
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Fig. 6 Dynamic scheduling flow of prefabricated

building construction process
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Fig.7 Optimizing scheduling scheme generation

service algorithm flow
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Table 4 Partial component information

ID 2 5 B/ m? TJ¥ 1D TF
517745 2R 0. 975 5177451 W ik 2k
517745 Sl Ab HE 0.975 5177452 I s S
517745 S5 Ah) HE 0. 975 5177453 WAGEHL
517745 e LR 0.975 5177454 R BEBL
517745 4R 0.975 5177455 A FE
527350 3 1. 830 5273501 WAl 4k
527350 A 1.830 5273502 e S
527350 23 1.830 5273503 WAL
527350 [ 1. 830 5273504 e
527350 A 1. 830 5273505 Fep
521089 S 0.756 5210891 W ik 2k
521089 4 fy g 0. 756 5210892 G
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521089 ol (IR 0.756 5210895 A5 SR
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Table S Partially scheduled task

A~ [ BEZH (9 it 15 1]/

TJ¥ ID

R, R; R; R, R;s Rs
5177451 0.33 0.38 0 0 0 0
5177452 0 0 0. 89 1.01 0 0
5177453 0 0 0 0 1.13 1. 04
5177454 0 0 0 0 0. 85 0.78
5177455 0.22 0. 20 0 0 0 0
5177471 0.33 0.38 0 0 0 0
5177472 0 0 0. 89 1.01 0 0
5177473 0 0 0 0 1.13 1.04
5177474 0 0 0 0 0.85 0.78
5177475 0.22 0. 20 0 0 0 0
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Fig.9 Scheduling scheme crosswalk diagram
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Fig. 10 Prefabricated construction process

scheduling platform
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