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Fig. 1 Operation process of TPL cross-docking supply hub
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Fig. 2 Supply chain operation process base on the TPL cross-docking supply hub
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Fig. 4 Supply chain cost evaluation system flow chart in the TPL cross—ocking supply hub mode
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Table 1 The empirical model parameters of J company
0 100
INITIAL TIME FINAL TIME
0.25
TIME STEP Units for Time
1
1 A+2 B 2 A+3 B
A.B A.B
1 () 2 2( )
A 0.25( ) B 0.5( )
1 2( ) ()
. RANDOM NORMAL 5 RANDOM NORMAL
(200 400 300 100 0) () (300 500 400 100 0) ( )
0.5 2.0
3() 30( )
A 2000 /) B 300( /)
A 100( /) B 2000 /)
1 50( /) 2 80( / )
50( /(100 * o))
Forrester ~ Senge > 8 VMI

( core test)
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Table 2 Test results on safety inventory coefficient sensitivity
12 (%) /
0.4 2.0 88.9/93.7 209 440
0.5 2.0 92.5/96.8 208 860
0.6 2.0 93.2/97.5 214 150
0.5 1.8 88.2/95.7 220 340
0.5 2.2 92.6/98.2 212 530
(
) (0.4 2.0) .(0.5 2.0) .(0.6
2.0) 3 (0.52.0) 1
208 860
2.0 2)
( 0.6) 0.4)
: 5
3
Table 3 Time delay test results on supply chain performance
A/B 12 / 12 (%) /
0.25/0.25 2/1 91.4/97.1 204 250
0.25/0.5 2/1 92.5/96.8 208 860
0.5/1 2/1 94.6/97.9 212 090
0.25/0.5 1/0.5 92.5/97.1 191 490
0.25/0.5 2.5/1.25 63.2/93.2 328 950
1/2
A/B 3.2 VMI
1/2 4 VMI
(
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Table 4 The comparison results between distributed VMI model and TPL cross-docking supply hub mode
(%) / / / /
1 1 85.0 17 430 18 450 17 150 53 030
2 1 93.9 35 030 18 150 5175 58 355
1 2 97.1 36 630 20 920 2 760 60 310
2 2 97.5 55 070 20 330 1 560 76 960
VMI 93.4 144 160 77 850 26 645 248 655
94.7 150 660 42 600 15 600 208 860
1)
94. 7% VMI
(93.4%).
208 860 VMI
248 655 16% .
VMI
VMI
VMI 45% 41%.
Al 2)
JT
VMI ( )
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Mode of TPL cross-docking supply hub based on system dynamics

SHI Yong~giang PENG Shu ZHANG Zhi<ong YANG Lei
School of Economics and Commerce South China University of Technology Guangzhou 510006 China

Abstract: Combining qualitative analysis and quantitative study on system dynamics this paper first analyzes
and defines the mode of the third party cross-docking supply hub in supply chain inventory management. Sec—
ond this paper sets up a system dynamics model in the supply chain based on the third party cross-docking
supply hub mode. Finally the simulation analysis of inventory management cases is made in order to prove
that the third party cross-docking supply hub mode has a comparative advantage over decentralized VMI mode.

What’ s more this paper offers optimization suggestions for the operation of this mode.

Key words: supply chain management; 3PL; ccross-docking; supply hub; system dynamics



