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A Study on Selection of Cross-Docking Center based on
Existing Logistics Network
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Many Firms consider the application of a cross-docking system to reduce inventory and lead-time.
However, most studies mainly concentrate on the design of a cross-docking system. This study presents
the method that selects the cross-docking center under the existing logistics network. Describing the
operation environment to apply the cross-docking system, the selection criteria of the cross-docking center,
and the main constraints of transportation planning under the environment of multi-level logistics
network, we define the selection problem of the cross-docking center applied to a logistics field. We also
define the simulation model that can analyze variously the cross-docking volume and develop the selection
methodology of the cross-docking center. The simulation model presents the algorithm and influence
factors of the cross-docking system, the decision criteria of the system, policy parameter, and input data. In
addition, this study analyzes the effect of increasing the number of simultaneous receiving and shipping
docks, and the efficiency of the overnight transportation and cross-docking by evaluating each scenario
after simulating the scenarios with the practical data of the logistics field.

Keywords: cross-docking center, logistics network, simulation model
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Figure 1. Multi-level logistics network.
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Table 1. Selection criteria for cross-docking location

Selection Criteria Definition

* (Cross-Docking Outbound Volume Per Center/ Total
Outbound Volume Per Center) * 100
» Cross-Docking Outbound Volume Per Center : The

Volume transferred in a specific time(5 hours in

Cross-Docking
Outbound Rate

C
per Center (%) this study) out of the total volume shipped to the

final destination on the same day after receiving

* When the Final Destination is a Customer or an
Agency : From an order received to the shipping
time at the final distribution center

* When the Final Destination is a Distribution

Lead Ti
cad lime Center

: From an order received to the receiving
time at the final distribution center
» Lead Time Per Center : The average lead time of

the total order handled with RDC

The Outbound » The outbound volume of each order that the lead

Vol f X-
Dofklilnlze tfm the zlme 1; rljduced tmore than one day by applying
e x-docking system
Lead Time is x ng sy

= Lead time under the daily based

lysi
Reduced More analysis

heduli
Than One Day scheduling system

Average Inventory = Inventory Amount of Money Per Day / Average

Holding Days Per
Day Per Product

ales Amount of Money Per Day
Number  of
Inventory Per Day Per Product * Unit Price

= Inventory Amount of Money

= Labor Costs Per Center + Equipment Usage Costs

Per Vol P
Total Handling er Volume Per Center

Costs Per Center Cross-Docking

= Cross-Docking Handling  Costs
Labor Costs + Cross-Docking Equipment Usage

Costs Per Volume
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DSefine AS-15 Logistics Metwork Model and Study
ope
Phase Problem « Define Objective Function of Cross-Docking
1 Definition Center Sel Iec tion
« Define Constraint of Cross-Docking Center
Selection
Phage | Definition of Scenaria | Collect Data
2 and Execution of « Define Scenario and Scenario Modeling
Simulation + Execute Simulation
Phase Cammeretive Crelsts + &nalyze Simulation Output Per Scenario
3 of Soenario « dnalyze Cause and Effect of Event
« Select Cross-Docking Center
Se\e;tinlﬂl and . Deecnltde%’ Pr\nrltyl of Applu:latlnm for Cross-Docking
Phase Examination of . Ecxarmne Practical Requirement of The Target
4 CIeSeabockiny . Preena?rre Operating Plan for Cross-Dockin
Center Ceﬁter P 9 s

Figure 2. Development methodology.
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Table 2. Application scenario

. Number of
. . Permission ..
Transportation | Application Receiving and
Scenario Planning of Cross- Of. Shipping
Method Docking Oszlrime%ht Docks
ety Synchronized
1 Current X No Current
2 Centralization O No Current
3 Centralization (0] Yes Current
4 Centralization 0O No Maximum
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Figure 3. Structure of simulation.
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Table 3. Definition of symbol and type of order

Symbol Definition
C CDC(Central Distribution Center)

R RDC(Regional Distribution Center)

K Customer : Ex) General Consumer

A Agency : Ex) Agent, Discount Store
CA | Order Delivered To Agency From CDC (Direct Delivery)

Order Delivered To RDC From CDC

CR
(Inventory Replenishment)

CRK Order Delivered and Installed to Customer Passing RDC
Starting in CDC

CRA Order Delivered and Installed to Agency Passing RDC

Starting in CDC
RA | Order Delivered To Agency From RDC
RK | Order Delivered and Installed to Customer From RDC

’E
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v
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Handling Order and the Order Delivered
from COC tg RDC

ROC Transportation
Planning

Figure 4. Simulation flow.
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ROC
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|
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Scheduling by CDC
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Loading in Truck for Each
RDC (Truck Unit)
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Batch Orders of Similar Departure
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Decision of Extra Yolume Decision for =-Docking After
for x-Docking of Each Considering RDC Receiving &
RODC Shipping Docks

Confirmation

Figure 5. Simulation flow of CDC transportation planning.
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Table 4. Standard information of CDC/RDC

Truck Availability Lwdinsgpze&‘}i"admg ST;ZF;E;W)
Center i
Shipping | Receiving Loadi‘ng Unloading Igjldol:inz
Space Space Space*75%
7} 21 7
cDC | Y 5
o 3
A 38 4 165.3 2314 297.5
B 25 2 1039.1 185.1 918.2
C 22 3 720.3 146.1 649.8
D 10 3 264.5 198.3
E 8 1 50.0 30 60.0
RDC F 28 2 380.0 100 360.0
G 4 1 36.0 27.0
H 7 2 109.1 81.8
1 56 5 936.0 468 1053.0
J 22 2 1000.0 750.0
K 23 6 335.0 335 502.5
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Table 5. RDC handling costs

Handling Costs Per Handling Costs Per
RDC Volume With Volume Without
X-Docking(Won) X-Docking(Won)
A 1688.9 3048.4
B 1182.2 23559
C 2638.7 4919.0
D 1549.3 2661.9
E 1575.1 2910.3
F 1125.1 2054.3
G 1725.2 2950.3
H 873.3 1726.5
I 1560.8 2925.1
J 1501.2 2908.0
K 1059.3 1891.4
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Table 6. Compare of scenario 1 and scenario 2 (reduction rate by contrast with scenario 1)

. . . Inventory Inventory Amount
RDC X-Docking Lead Time Handling Costs Holding Days of Money
Comparison | Outbound - - -
Target Volume Ratio Reduction Reduction Reduction Reduction
(m) Volume %) Ave Rate Costs Rate Days Rate Costs Rate(%)
(%) (%) (%)
Scenario 1 4,880.0 - - 20.0 - 14.8 - 29 - 32,458.0 -
Scenario 2 5,551.2 2,630.7 47.4 19.1 4.8 13.3 9.7 24 17.6 30,253.7 6.8
Table 7. Compare of scenario 2 and scenario 3 (reduction rate by contrast with scenario 2)
. . . Inventory Inventory Amount
RDC X-Docking Lead Time Handling Costs Holding Days of Money
Comparison | Outbound - - -
Target Volume Ratio Reduction Reduction Reduction Reduction
(m) Volume %) Ave Rate Costs Rate Days Rate Costs Rate(%)
(%) (%) (%)
Scenario 2 5,551.2 2,630.7 47.4 19.1 - 13.3 - 2.4 - 30,253.7 -
Scenario 3 5,452.8 3230.7 59.2 15.7 17.6 12.1 9.2 2.1 13.7 22,198.5 26.6
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Table 8. Compare of scenario 2 and scenario 4 (reduction rate by contrast with scenario 2)

RDC X-Docking Lead Time Handling Costs H;lr:i‘i,fl;tolr)};ys Inver(l)tfo;\}//[(ﬁ:;ount
Co;liar;tson O\l}lj)s;reld . Reduction Reduction Reduction .
8 (m) Volume 1?2,:)0 Ave Rate Costs Rate Days Rate Costs R}:j::c(;:)n
(%) (%) (%)
Scenario 2 5,551.2 2,630.7 47.4 19.1 - 13.3 - 2.4 - 30,253.7 -
Scenario 4 5,586.5 2,806.1 50.2 18.4 3.8 13.2 12 2.4 15 29,838.5 1.4
Table 9. Cross-docking effect of 10 target rdcs under the condition of scenario 3
X-Docking Handling Costs Inventory
RDC Vol Ratio Lead Time Handling X-Docking H(flrz;fl?o]r)};ys Amount of
olume (%) andling Losts Handling Costs Money
A 845.9 53.9 15.4 1,959.10 769.8 2.3 4,900.90
B 705.2 54.7 15.4 1,208.80 455.9 2.2 4,793.10
C 868.6 66.1 16.5 2,964.10 1,514.10 1.1 2,088.70
D 190.7 61.8 15.9 376.5 182.5 1.7 684.8
E 76.8 59.7 16.5 162.3 72.2 1.6 241.7
F 443.1 53.4 15.7 690.5 266.2 1.5 1,393.90
G 164.1 54.4 17.9 374.8 154 1.8 707.9
H 311.8 52.8 16.7 398 143.7 1.6 1,225.40
I 510.5 46.1 15.7 1,172.20 367.3 2.1 2,603.60
J 645.5 55.3 18.1 1,375.10 535.7 1.4 2,329.90
K 280.7 56.8 16.8 398.2 168.9 2.1 1,228.70
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