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1 70n/m a; + 45 74 6 60 14 8 12 0.6 0.9 ]?2 —
2
1000 60 0.8 0.01 n +30 300
3
nXm 10 x4 12 x4 14 x4 16 x4 18 x4 12 x6
11111 17419 14962.5 21179 29301.5 5785.4
1.14 2.3 4.516 7.8 13 5.6
11110.9 17419 14941.3 21208 29334 5783.8
1.141 20.78 32.5 45.6 60.4 43.3
11110.9 17419 14941.2 21179 29301.5 5774.8
11.9 23.1 37 53.3 73.5 48.9
CPLEX 11111 17419 14941 21179.42 29306.6 5820.4
CPLEX 401.34 986.45 7028.2 > 8000 > 8000 > 8000
4
nxm 14 x6 16 x6 18 x6 20 x6 24 x 6 25 x6
8338.7 23957 23238.8 37003 26655 40230
11.5 22.8 37 62.7 138.4 178.1
8335.9 23956 22880 37082 27384 40473
67.5 98.2 139 190.1 325 366.9
8332 23891 22860 37035 26648 40127
79 120.9 176.1 252.5 461.4 541.9
CPLEX 8366.7 24607. 6 23563.9 37232.7 36951.8 41378.4
CPLEX > 8000 > 8000 > 8000 > 8000 > 8000 > 8000
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nxm 30 x6 20 x 8 25 x8 30 x8 35 x8 40 x 8
50598.4 45256 50107.5 48355 107348 53409
435.8 126.1 307.9 610.9 1270.1 2697
51840 46504 52915.2 50227 108691 56382
611 315.7 607.6 1046 1270.1 2507.4
50555 45062 51040.4 48327 107519 54936
1047.2 442.4 915.5 1657 1628.9 5233.6
CPLEX 53746.3 46008. 3 54439.7 51500.3 278884 339897
CPLEX > 8000 > 8000 > 8000 > 8000 > 8000 > 8000
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Truck Dock Assignment Problem for Crossdocks in Supply Networks

QIANG Rui' MIAO Zhao-wei’ WU Wei-min’
(1. School of Management Fuzhou University Fuzhou 350108 China;
2. School of Management Xiamen University Xiamen 361005 China)

Abstract: An effective supply chain can help companies achieve international competitiveness. Many companies have tried to optimize
their distribution activities in their supply chains by adopting the cross—docking logistics strategy. This strategy can effectively integrate
inventory management and distribution activities. Cross-docking is a logistics practice of unloading materials from incoming
transportation vehicles (e. g. truck trailer or rail car) and loading these materials directly into outgoing transportation vehicles
without holding storage in between. Cross-docking can significantly reduce inventory levels inventory costs and cargo loss rates speed
up cash flows and increase response time to market demand. Consequently an effective cross-docking strategy can improve customer
satisfaction and have significant lasting impacts on the operational efficiency of supply chains.

This study investigates cross-docking problems limited with a set of constraints. An Integer Programming Model is setup to analyze
cross-docking problems. A Hybrid Meta-heuristic Algorithm (HMA) is designed to help solve these problems. A few constraints are
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constructed in order to effectively use these models to solve cross-docking problems. Each truck has a service time window only within
which the truck can occupy a dock. The number of docks is limited. The distance between docks varies. The number of cargos and the
time window for each truck are different. The shipping distance between docks needs to be kept at the minimum level. The goals of
these models are to assign docks to trucks so that cargos can be processed as efficiently as possible. Constraints such as capacity and
time window will cause some cargos not to be shipped out. Resultant delayed deliveries can increase total logistics costs. An effective
assignment of trucks can have impact on cross-docking operational efficiency and cost. The objective of this study is to design a cross—
docking assignment strategy so that the optimal efficiency of cross-docking operations can be achieved while meeting operation
constraints.

We first describe cross-docking assignment problems for trucks constraints and assumptions. We then introduce an an Integer
Programming Model its notations and decision variables. Second we introduce the idea of designing a HMA and apply a Genetic
Algorithm (GA) to locate a near optimal solution. Neighborhood Search (NS) and Tabu Search (TS) are applied in order to solve
problems and improve the quality of solutions to these problems. After doing so we explain how HMA works including single-point
crossover operator two-point crossover operator exchange mutation operator repair strategy neighborhood search strategy etc.

Numerical examples are used to compare the performance of HMA CPLEX GA and TS with respect to the efficiency of HMA.
We not only show the setting of all parameters but also develop three categories of experiments including large medium and small
scale instances. The results show that all of these four methods have similar performance for small scale problems in conditions that the
time consumed of HMA is as much as GA a little bit longer than TS but shorter than CPLEX. For medium scale problems the
solution quality of HMA outperforms the others and the ranking of time consumed is as the same as that of small scale problems. For
large scale problems HMA is slower than TS and GA but still much faster than CPLEX. Moreover both HMA and TS have the
highest solution quality. In general HMA has the best performance in the solution quality and the time consumed by it is as much as
GA longer than TS but much shorter than CPLEX.

In summary this paper investigates cross-docking assignment problems with the constraints of limited time window and cross—
docking capacity constraints. Our proposed model develops an efficient HMA to overcome the weakness of previous cross-docking
models. The numerical experiments show that HMA has the best performance in the solution quality. The finding indicates that this
HMA is an efficient way to solve cross-docking problems especially for a large numbers of trucks and docks.
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