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Vehicle routing problem of multi-distribution centers with cross-docking
in the supply chain
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Abstract: Starting with the vertical supply chain management of retail enterprises, the urban logistics distribution
network among suppliers, retailers and multi-distribution centers are taken into account, which is studied for the vehicle
routing problem of multi-distribution centers with cross-docking. Based on the operating guidelines and implementing
requirements of cross-docking, the cross-docking is divided into stages, namely, the pickup and delivery operation. The
time simultaneous arrival and cooperation of the vehicle are set up, and the delivery process which can be split is designed
to meet the supply needs of many types of products. The model of vehicle routing problem of multi-distribution centers
with cross-docking is built with a minimum of operational cost and transportation cost. According to the characteristics of
the model, an improved genetic algorithm is proposed. Finally, the feasibility and effectiveness are verified by simulation.
The results show that the cross-docking can effectively serve the timely supply of urban retail stores, and have some
significant advantages in terms of the delivery time and transportation cost.
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C1-23-43-41-22-21-44-C, 93 89.7 122 171 105.15 105 210.15
c 1 C5-42-45-47-46-24-C 84 94.7 129 172 111.02 105 216.02
2 2 C5-29-36-39-31-33-32-C% 93 67 122 169 78.54 105 183.54
1 (C3-43-32-29-36-39-38-C5 98 423 74 125 49.59 105 154.59
2 C'3-23-24-22-21-40-C3 96 79.3 80 129 92.96 105 197.96
C; 3 C3-42-37-26-27-C5 91 579 79 127 67.88 105 172.88
4 C'3-30-34-28-35-33-31-C5 98 108.2 112 162 126.84 105 231.84
5 C5-41-25-Cs 22 18.9 25 36 22.16 105 127.16
c 1 C4-35-34-28-33-32-43-C 87 83.5 107 150 97.89 105 202.89
4 2 C4-25-40-38-37-26-27-39-36-41-C, 98 116.3 120 183 136.34 105 241.34
3 C4-24-Cy 32 10.2 26 41 11.96 105 116.96

KT RIERFERIEARTT S, & H 2 AN
VLI, 191 LR T 9 5 24 1) 3 2R AT R R AR (Ca-42-45-
47-46-24-Cy  C5-23-24-22-21-40-C5+  C4-24-C,) H
3 AN A Hp 0y SR T 35, R T 4R T 42 H UEE D
Cs W3 75 3 FUEZE A0 Oy 57 5 1 HEAT
fic i, i K T 5842 (C4-25-40-38-37-26-27-39-36-
41-Cy) 4 183 min, 2 U [0 B8 117 1 Sl 2 (%42,
K OFFRT 1T, b IR IR A A 4 7 N
94 min. 183 min, & 11277 min. H14E 5 Flli% B i 78 &%
HAR A BUSA N 3854.33 TG, 4 b, BN B I %
I 2 AT AE — AN AR H P 58 1, Bz i 8] 7 T A 22 A0
PO L T A RN A E TR L SRR A TSR,
PRV B 7 T 3k T R, PR e T T Y 7 K,

PR TR S5 o R A o i £l B i AT 22 AR
A AR R R, R A T B 22 5 AR B A A R
FE O H RS G, S AR N BRI
T ZEARACE L O R, SRR T O A, IR
T BCIE AR, 25 3 PO R A v A AR AL P L 2%
8. FEAL T XU R AR N B 4 v, 3% rh AR AL 4R
1 1P S B R A A, R B AR SR T T Al P [
R B T AR EE A T 5E S 0, R )R T
I A ] WM DG 2R, S8 T 28 ek e KAk
42 HEMRE

ik — 3R AT AR, AR SCE A SCHR [14] 2L
P B B AT R BG4 B, e 2 H0E W 3R 8 B, 3L
AL 73T 08 43368 ak B A DX 3 1) T 3% ) 28 347 00

*x8 BYE

ZH i /5 1 fil f 2 i % 3
T A E 4 7 12
BT A 6 23 38
o RS R 10 20 30
K 326 9% 4% s ) ¥ R 960 960 960
RV T 70 150 150
FERFIEAE LA 1000 1000 1000

154 B 5 AT B E]
W B AT
ZEAT T 17 4% 14 553 1 1)

Uniform (20, 200)
Uniform (48, 560)
Uniform (5, 50)

Uniform (20, 100)
Uniform (48, 480)
Uniform (5, 20)

Uniform (20, 200)
Uniform (48, 560)
Uniform (5, 30)

F 823 HI 104 30 A1 50 A5 i 2H B 1) 3 25 i)
TR, S 1) AR il 30 A AT £ SCHR [14] 0 380E S5
B4 1 3 28 1) 8 HR %3 30 AN B, B e il b PR AR
(BUB). F[R1H (BLB) MI"F- 3418 (AVG) 41 i B4 42, i
Tk A S ) ek a4 B IR EGI AR AT SR, 55
Bk [14] H B0 AT E i, 25 AR 9 .

HE 9T %0, 55 1(10-BUB-7) 7~ 104N £ i)
17 304545 v, 25 S D0 AR AL s R R 5491 7 Dy e

i - PRAE. [F2E, /75 2(10-BLB-10) Jy “ /& 17 ) 30
AN R AR B ) /D TR BRAEL 75 3 0 il il
17 (43 30 S48 S5 0 A FRD - JA0 L. B8 v 5 1)1 s )
MR KIS (75 42575 9), A s RE
V2% A ESCRE B A B9 20 e AR L AOR, A SR e o
b, e A SRR A R S g e T S
RAE ST, 18 2 DR REAS BB 10 S DA, it i
PSR RORIUA SC IR ) SR A



> ~ K N
2176 # % 5 &k Rk #33%
®9 BRI
BB RE Bk SR R R Bk A S
75 5ol g y— o e oy o
AU SR AT (] RALAR SR AR (] AL SR AR (8]

1 10-BUB-7 12721.2 2.8 12083 0.01 8713 2.77

2 10-BLB-10 7044.8 1.82 6204.5 0.36 3960.2 2.05

3 10-AVG 8824.9 2.02 7886.4 0.12 5549.7 2.06

4 30-BUB-2 14173 3.55 7787.2 0.16 7723 4.09

5 30-BLB-4 10995.4 2.09 7792.2 0.23 6908.1 2.82

6 30-AVG 12505.6 2.86 8000.2 0.26 7256.8 3.12

7 50-BUB-19 25068.7 5.68 19955 0.28 192135 9.6

8 50-BLB-12 21082.8 4.46 17258.4 0.17 17068.9 8.61

9 50-AVG 23438.7 7.82 19957.6 0.41 18623.2 8.81
5 ?S 'l@ time windows[J]. Computers & Industrial Engineering,

AR B PR T A R Rk ) 22 O G
ZE A0 B A% [0 8L 19T 1, TR P 0 o o, 22 S A
VARRCIVE E AR =S IO AN ibe SR Wik e <)
VG S T R LI I T G M RS R =X A
FEAG TR oK, 2 37 A8 B 12 22 5 iy [ 4 b ik 1), 526 B ik
FET SR TR 1e E ML, 2 N7 2240008 i AR AR
AN H BRI B AR, 52 S elodE gL SRk, Sl
043 DA B TR AT 07 3L, &5 SRR I Bk Pk AE 5K
ARG R T T BN B AR A L I TR 7 T
A R I 38 I O A7 R o h e A SR
REHEAT 10T EC 3 AT, B4, B 2 20 85 Ml 24 iy B 4 75 oK
2 13800, ZE A R A R e AR B A A R A A
AR SEILZ R4, DRI, 42 T R AT 28 G AE O 1) R gk
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