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	Distribution Center Space and Dock-Door Configuration

	Research Team:  Russell D. Meller (PI), Lisa Thomas, Sarah Brotherton

	Sponsor: 
   Medline
	Thrust Area:  
Distribution

	Keywords:
  Distribution center; warehouse; facility design; facility configuration

	Problem in Context:  
Two considerations in designing a new distribution center (DC) are its shape and the configuration of the dock doors (doors-on-one-side versus a doors-on-both-sides configuration).  As the shape of the DC (represented by the ratio of its width to its depth) and/or the dock door configuration changes, the number of doors, facility size, storage density, and operational characteristics change, with some changes working at cross purposes (i.e., in general, as the DC’s shape ratio increases, the number of doors increases, but the storage density and operational characteristics decrease).  Therefore, for a given target of pallet locations to provide in a DC and an expected facility clear height, the following question is addressed:  what shape of the DC will optimize the facility’s construction and operation costs?

	Technical Approach:  
We developed a descriptive model that evaluates various facility metrics as a function of the DC shape and dock door configuration for a given number of pallet locations.  This descriptive model (mainly focused on representing the floorspace for a given set of parameters) was embedded into an enumerative mechanism that evaluates the impact of changing these two decision variables on the facility metrics.  A tabular representation of the results is provided to aid in decision making, but no optimization approach is used.

	Results:  
The descriptive model and enumerative algorithm are incorporated into a spreadsheet tool for determining the best setting of the two decision variables:  building shape and dock door configuration.  The tool was used to evaluate over 20 existing Medline facilities.  This evaluation revealed opportunities for Medline to reconfigure some of these facilities from two-sided to one-sided dock door configurations to lower operating costs, in some cases by over 5%.  In addition, the tool was used to prescribe new designs for facilities in the future.  Medline estimates the impact of this project over the next five years to exceed $1M.

	Broader Value to CELDi Members
:  In general, DCs are constructed with an attitude of “the more doors the better,” without a clear understanding of the impact of DC shape on the design and operational costs.  The dock door configuration model and associated tool can be used by other CELDi member organizations to quantify this impact and to determine the best shape of a new DC for a given number of pallet locations.   Nearly all of the parameters in the model can be set to values specific to the organization using the tool.  There are some specific aspects of Medline’s DC design and operational rules that may mean that the output of the tool would require further analysis.  Future research could be used to generalize these aspects of the model.

	Future Research and Potential Extensions:   
Future research could generalize the “Medline-specific” aspects of this project.  In particular, removing the travel models for put-away and retrieval that are specific to Medline operations and inserting models that represent one or more general strategies.  


























�














Center for Excellence


in 


Logistics and Distribution




















National Science Foundation sponsored Industry/University Cooperative Research Center 


University of Arkansas/ University of Oklahoma/ Oklahoma State University


 Texas Tech University/ Clemson University/ University of Missouri 


UC Berkeley/ Virginia Tech/ Arizona State University





Final Research Report


Project #: UA02-01 


(number assigned when project is initiated)





Project Title in Times New Roman, 16pt








Industry Partner:  list sponsor company, 12 pt
































�Sponsor name and/or  logo may or may not be included at the sponsor’s discretion


�Select from list, which is currently:  


Distribution


Inventory


Logistics


Production


�Please choose key words that will help members and researchers find this cover sheet when searching for information on related problems.


�Describe the problem setting, and the specific problems being addressed.  


�Describe the approach in enough detail so that researchers looking for applications of particular approach can identify it.


�Describe the results of the project.   The work should be described in the past tense, as it is already completed.  Dollar impact may or may not be included at the sponsor’s discretion.





�To be drafted by the sponsor:  discuss how the results of this research can add value to CELDi member organizations, and mention extensions or potential new research avenues that might result from this research.





�Discuss how other CELDi researchers might benefit from, utilize, or extend this research.





