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G, A 40(38) 18 12(10) 9(10) 35(33) 5 10(8)
I, 33(35) 18 11(12) 7(9) 33(32) 5 9(7)
. I 18(18) 14(15) 16 7(6) 36(35) 5 12(14) 16
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c T 24(22) 20 42 5 15(16) 17(18) 10
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S, M,, 19 17 19 18 23 24 19 21 30 8 8 0 17 30 15
S, M, 15 20 27 30 19 20 20 16 16 16 19 17 0 8 5
S M,, 23 22 22 27 19 26 16 22 22 28 18 30
S, M 23 17 15 25 22 21 23 22 22 19 15 15 5
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Table 5 Test results of 3 algorithms

. GA GATS MGATS

HLUREY

i It RPD/ % It b It RPD/%

£ /min £ /min /min

1 333 3.74 334 4.05 334 4.05
2 332 3.43 334 4.05 333 3.74
3 341 6.23 332 3.43 333 3.74
4 337 4.98 326 1.56 321 0
5 330 2.80 331 3.12 333 3.74
6 335 4.36 334 4.05 330 2.80
7 334 4.05 334 4.05 331 3.12
8 330 2.80 332 3.43 331 3.12
9 333 3.74 330 2.80 331 3.12
10 330 2.80 321 0 330 2. 80
11 332 3.43 334 4.05 330 2.80
12 337 4.98 334 4.05 321 0
13 332 3.43 332 3.43 330 2. 80
14 335 4.36 326 1.56 323 0.62
15 334 4.05 335 4.36 333 3.74
16 333 3.74 325 1.25 331 3.12
17 334 4.05 334 4.05 334 4.05
18 342 6. 54 336 4. 67 333 3.74
19 332 3.43 332 3.43 321 0
20 330 2.80 325 1.25 333 3.74

YiH 334 3.99 331 3.13 330 2.74

s Al A, 3 Fh Xt L& P, MGATS K i Hi
RN T BF K ) RPD ¥J{E R /NN 2.74% , [ GA )
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STV AR AR AR 7 2 I AR DG AR L Y4 FiE
A ) 19 A7 X TR P A A 2 D) B VA AR R
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TR 6 0 b B 5 4 48048 R AT A2 5K W 1 TR A oK
B, FELEWMT,

(1) HEST W B0 A58 2 08T 32 By A [a] I A
AR D) 88 B[] T 5 % S b 43 A 22 AR
[) 8 LR, 5 A0 A7 B A% S o o T S g

(2) 1A B F A B AT 850 A 7 o & i ]
AT S B A AR R A A6 AR AR L SR AL B E S %

(3)#2 1y MGATS oK fif 51 5 35t 4% 530 15 R
B B R BT LA SR W, MGATS il T A
KB RPD ¥{H LA K2 SR {H Y R e i, UE B T A SO
HA B R e RE
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Distributed Flexible Job-shop Group Scheduling for Steel Bridge Plate Units

ZHU Bin', MA Xiao', LI Jifeng', LEI Jingyuan'

(1. Key Laboratory of Expressway Construction Machinery of Shaanxi Province, Chang’ an University, Xi’ an 710064, China; 2. Me-
chanical Engineering College, Xi’ an Shiyou University, Xi’ an 710065, China)

Abstract: To address the issue of slow production speed of steel bridge plate units, which directly constrained the
construction period of bridge engineering projects, a distributed flexible job-shop group scheduling problem with
setup & transportation time ( DFJGSPST) model for steel bridge plate unit processing was established to minimize
the maximum completion time while considering the processing technology route and production characteristics. A
memory-based genetic algorithm with tabu search (MGATS) based on a three-layer encoding strategy was proposed
to solve the model. To verify the feasibility of the mathematical model and intelligent algorithm , a DFJGSPST model
comprising four types of plate unit groups and fifteen machines was established using a real-world steel bridge plate
unit production case. Relevant test instances were selected for experimental validation and comparative analysis with
other intelligent algorithms. Experimental results showed that the proposed MGATS algorithm achieved a mean rela-
tive percentage difference (RPD) of 2. 74% , which was lower than that of the genetic algorithm (GA) at 3.99%,
and hybrid genetic tabu search algorithm ( GATS) at 3. 13%. The success rate (SR) of the MGATS algorithm was
0. 15, which was higher than that of the GATS algorithm and the GA algorithm, which verified the stability and ro-
bustness of the MGATS algorithm in solving the DFJGSPST model.

Keywords; steel bridge plate unit; flexible job-shop; group scheduling; sequence-dependent; transportation time;

hybrid genetic tabu search algorithm





