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Production-transportation-construction coordination mechanism of refabricated bridge beams

KE Youhuang, YOU Zhijia
(School of Civil Engineering, Fujian University of Technology, Fuzhou 350118, China)

Abstract; To address the challenge of coordinating the supply of prefabricated bridge beams, this study
systematically investigates the key performance indicators and variable factors affecting the efficiency of
production-transportation-construction synergy. A three-level collaborative evaluation indicator system,
consisting of a target layer, an indicator layer and a variable layer, is constructed. The preference mapping
method is employed to determine the weights of various indicators within this system, thereby elucidating the
influence mechanisms of different factors on collaborative performance. Based on this evaluation indicator
system, a visualized simulation platform integrating production, transportation, and construction is developed.
Multi-scenario simulation experiments are then conducted to validate the effectiveness of the evaluation
indicator system. Research findings indicate that improving inventory strategies exhibits a saturation point for
benefits, while the configuration of transportation vehicles shows diminishing marginal returns. Furthermore,
information timeliness and transportation distance are the key variables affecting collaborative performance.
Based on these experimental results, a prioritized sequence of optimization strategies is proposed. The
developed collaborative evaluation indicator system and simulation platform can sensitively and accurately
reflect the impact of varying factors on collaborative performance, offering ideas and methods for the refined
collaborative management of prefabricated bridge supply chains.

Keywords: prefabricated bridge; coordination; evaluation indicator system; simulation

Wi 37 .2025-07-04

FEATH AREE H ARSI H (2022]01926) ; R4 28 iz TRHL 5 H (SF202302)
B—VEE T ATRIE(2001—) 5B fEER M RS A IS 7 1) B B A
MR U (1984—) 55 fRaEm M BB, 4 BF9E 7 ) 4 Re s | TR SR B 1k



234 R B TR 4

524 4

Bt TR N G A BT 52 2% it T 2RO v it
T MBS 278 | DL R KA A 5 2 TR
PIMFIE Y AR R TR e KU R,
e 3t R P R A 5 R 2 i LT 4 I H K
A DRAIE TR B | AR 22 4 UG, | ol 5 B 05
Gelth R de AR B T R A 0 A 7 -2 -
TR R AR 7 T S 4% DRl 8 B2 PRI B 507
BCAS 5 B A6 ) L fdf AR HOR i PR A5 D7 T
ML AR BETE AR

I, 257 3 25X 2 e U R T 22 e 1
Az i AN it T e AR v ) JR A T R T AIFSE
Yu SN T AR R R A A LA A
JHBERAY | SR AR A 3t 4% — 40RO A 5 20K
il A T AP RCR M R SR M, ElERARE
P g R TR S SR %) T A 2 7 B A BE AR
AR A RFID ( radio frequency identification
SRR ) M PR ZS SR 5 3R N 2 Y 2 )
B BT IR Sh AR IO B N 5 58 i 1] e A T 12, 5
PR HAE (2 7 1) AR B/ M SE A e e KAk
Dan %51 #3712 R ) B (144 7 5 i i 5 i
JEACACRAY Bt ist AL S ok i, TECRAEAS AT K inf
YRR T T B M2 B e, FRET BT
J5 - T3 -8 2 H bR 0] 4 B P v i AR b,
TFE T IR IR A e 000 H it TR B2 22 H ARk
W RS, b 1 TRk 72

XS 2 EARp R BT IR S A B AR ks
RGN, HEAU05 R RE A A AR A A A
AV RES e DL Ak ) S A IR R 52
AL Rems T £ pE™  E Rk AR R T2
I Z2 B Re R AR Ty 1 0 = 3 - 15 — 4l B3 [)
I AR ELASEAY | Sy il 14 Bip ] 3 2 5w iR A 0 1K
FIARA A0 38 3k AR - = BB A #T ik ) JRe
FROT S Ha TR AR AL, O iz F O AR AL IR

T T RAESRTH A - ROR T A S, ik
AR EST G T T A E e S RN BEAL R T
FEAR AR 38 e %o T A R A 0 EOR L, A
T PR TR %

AT WGE 20 Jm i Ak, 5 2 i A e -
a1 B S ARG, H 2 AR R
= R EAS S0E, §1 2 T R e e R AR T
L RSP E IR 3617 S22 0 bk e M P T = ST T
KR TR — IR Tk

AR SCET HFA3E R e 1 ) L, DT 4R 32 A G A
FE-is k-t T ORI XT G M T A PR ROCR R
TEARME M RE ST VT B B AR B ISk Sk S
P, eSS 45156 TT B 2 5 P34 A7 /KT K&
TTEAAE IR R A A% O A8 A 1 B B UM 22 AR 77 -
i — it T OB [FIPEM T bR AR R | i UG A o e
W, FETF Anylogic TP A SIS EH-& il 24
SEYGHRTT A5 IR 2 X3 [ S R0 100 5 i W e | S IE T
FEPRA R A B . BRI R v] AR Ak P ) 4 B
PR AL PR AR
1 REXFEMEIRERE~-1E5H-

e T i E 2 B FRiEM

T G R AR 7 s i R T A e e =X
P i A O R RN AR R T — > R
Jite TR 5K B 1) — AL 0 B, ELA R A
B AR R T AR 2 A B R
PRI, A2 S B = S R4S 1) B A 5 P R AR
b S s At
1.1 EmWEZESH

MRPESCHR[ 12— 15T, X2 e A 7= — 32 i — it T
P EICRE A PR R AT U0 5 e Hr, BRI [ &R
m=E 1 PR,

®1 EEANGEDHRREF-ER-EISUHERETEZLMEER

Tab.1 Main influencing factors for efficient production-transportation-construction

coordination of prefabricated bridge beams
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Fig.1 Evaluation indicator system for production-
transportation-construction coordination of prefabricated

bridges
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Tab.2 Schematic diagram of priority diagram matrix
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Tab.3 Judgment matrix and weight calculation results of

indicator layer
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Tab.4 Judgment matrix and weight calculation results

of variable layer
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for prefabricated bridge beams
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Tab.5 State variables and their descriptions
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Tab.6 Definition and calculation of performance indicators
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Fig.4 Logical architecture of supply coordination simulation platform for prefabricated beams
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Fig.5 Visual simulation experiment platform
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