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I.
PROBLEM NUMBER

To be assigned by NCHRP staff.

II.
PROBLEM TITLE

Challenges and Opportunities: A Strategic Plan for Equipment Management Research
III.
RESEARCH PROBLEM STATEMENT

State highway agency equipment fleets represent a significant capital investment and also require recurring maintenance and operational expenditures.  Fleet assets are vital to the delivery of agency programs, projects and services.  Efficient management of these assets can yield significant savings as well as improved performance and reliability.

Roadway maintenance equipment technology is continuously advancing.  The rate of change of technological advancement is such that it is nearly impossible for individual highway agency equipment management organizations to stay abreast of the latest technologies, evaluate them, and move forward with implementation to gain the advantages that they offer.

Integrating Asset Management strategies into the management of an equipment fleet can improve performance in all facets of fleet operations.  Unfortunately, relatively little national research has been undertaken in this area to date.

AASHTO recently initiated its new Equipment Management Technical Services Program (EMTSP) to support technical exchange among highway agency equipment fleet managers. This program complements the on-going work and priorities of the AASHTO Highway Subcommittee on Maintenance Equipment Technical Working Group (TWG) by serving as a clearing house for collecting and providing technical information and technical assistance in this area.  The EMTSP is steered by an Oversight Panel which recently completed a Strategic Plan for the program with seven clear and measurable goals inclusive of actions, specific deliverables and timelines. The goals are outlined below: 

Goal 1:
Establish and support viable regional equipment management partnerships and coordinate with existing partnerships.

Goal 2:
Promote awareness of available equipment technologies.

Goal 3:
Advance fleet management best practices.

Goal 4:
Establish and support a dynamic equipment fleet management research strategic plan.

Goal 5:
Promote and support professional development opportunities for equipment fleet managers.

Goal 6:
Monitor and disseminate information regarding proposed regulatory changes that have potential impact upon highway equipment fleets.

Goal 7:
Promote the use of common performance measures for equipment fleet management.

IV.
LITERATURE SEARCH SUMMARY
Very little research has been conducted in the area of equipment fleet management.  The limited completed research and available related literature recently found on this subject are listed below:

Douglas D. Gransberg (2006) Construction equipment management for engineers, estimators, and owners.  Available at
http://books.google.com/books?id=__KfMapExTgC&lpg=PP1&ots=dB-ieqbYBF&dq=construction%20equipment%20management&pg=PA236#v=onepage&q&f=false
Thanapun Prasertrungruang and B.H.W. Hadikusumo (2008) System dynamics modelling of machine downtime for small to medium highway contractors.  Available at

http://www.emeraldinsight.com/journals.htm?issn=0969-9988&volume=15&issue=6&articleid=1752252&show=abstract
Yumin Sui and Youxin Meng  (2008) Study of Equipment Management Hierarchy Model in Manufacturing Enterprises.   Available at

http://ieeexplore.ieee.org/Xplore/login.jsp?url=http%3A%2F%2Fieeexplore.ieee.org%2Fiel5%2F4603188%2F4603189%2F04603419.pdf%3Farnumber%3D4603419&authDecision=-203
Thanapun Prasertrungruang and B.H.W. Hadikusumo (2009) Heavy equipment management practices and problems in Thai highway contractors.  Available at
http://professionalprojectmanagement.blogspot.com/2009/11/heavy-equipment-management-practices.html
Douglas D. Gransberg (2006) Construction equipment management for engineers, estimators, and owners.  Available at
http://books.google.com/books?id=__KfMapExTgC&lpg=PP1&ots=dB-ieqbYBF&dq=construction%20equipment%20management&pg=PA236#v=onepage&q&f=false
John E. Dolce (2009) Analytical Fleet Maintenance Management, 3rd Edition.  Available at

http://books.sae.org/book-r-371
John E. Dolce (2003) Fleet Manager's Guide to Vehicle Specification and Procurement, Second Edition.  Available at
http://books.sae.org/book-r-332
Mike Vorster (2009) Construction Equipment Economics.  Available at
http://www.cempcentral.com/CEE
V.
RESEARCH OBJECTIVE

An Equipment Management Research Strategic Plan would help accelerate the delivery of many action items included the AASHTO EMTSP Strategic Plan. This proposed work effort would organize the topical areas in which research is needed, synthesize related research work which has been completed or is currently underway, identify the gaps, and develop a research implementation plan with a prioritized listing of proposed research topics in each of the previously identified areas.  The following examples are typical of the questions that need to be answered for the DOT equipment fleet manager as a result of this research:

· What are the critical performance measures that equipment fleets should implement to accurately measure their performance and identify areas needing improvement and further investment?

· How do you determine the number of pieces of various classes of equipment needed in a state DOT fleet?

· What are the realistic equipment replacement criteria for various types of equipment and how do you determine these decisive factors using life cycle analysis?

· How do you determine realistic utilization standards for the various types of equipment?

· How do you calculate the return on investment of resources (funds, staff, shop space, etc.) used for preventive maintenance?

A. Work Tasks 

Tasks anticipated in this project include the following:

1. Conduct a Literature review and synthesis of completed and active research in the area of equipment fleet management to include both public and private fleets with heavy (construction type) maintenance equipment and trucks. 
2. Conduct a survey of State DOT equipment fleet managers to determine to what extent asset management has been integrated into their fleet operations.  Document best practices case studies based on the survey results.  
3. Conduct a survey of State DOT equipment fleet managers to determine what problems and concerns they encounter in managing their fleet operations and the priority of those problems and concerns.  Document prioritized major problem and concern areas based on the survey results.
4. Using the information from 1, 2 and 3 as a starting point, conduct a facilitated workshop with equipment management stakeholders to commence some guided discussions and brainstorming sessions, the end result of which will be integrated into a research strategic plan.
5. Analyze the information gathered and make recommendations for the potential for use by state and local DOTs in solving problems and resolving concerns identified.  The final report will include prioritized recommended next steps to either implement the results or to initiate further research.  
VI.
ESTIMATE OF PROBLEM FUNDING AND RESEARCH PERIOD

Recommended Funding:

The estimate of funds necessary to accomplish the objectives stated in section V above is $75,000.
Research Period:
It is estimated that four months of research effort is necessary for the accomplishment of the objectives in section V above. 
VII.
URGENCY, PAYOFF POTENTIAL, AND IMPLEMENTATION
Many highway equipment managers are under extreme pressure to “do more with the same or less” from agency executive managers and/or legislative bodies. Due to declining revenues and the recent recession, some agencies have been forced to close repair shops, reduce repair staff, and to reduce or even eliminate equipment purchases, requiring fleet managers to implement new and even extreme measures to keep their fleets operational. 
Research is needed now to develop effective tools and strategies that agency fleet managers can utilize to optimize fleet performance and reduce costs.

VIII.
PERSON(S) DEVELOPING THE PROBLEM
Erle W. Potter, P.E., CEM 
Chair, Equipment TWG, AASHTO Subcommittee on Maintenance 

Chair, AASHTO EMTSP Oversight Panel
State Equipment Manager 
Virginia Department of Transportation 
1401 East Broad Street

Richnmond, VA 23219

Phone: (804) 786-0584 
Email: erle.potter@vdot.virginia.gov 

IX.
PROBLEM MONITOR

A Problem Monitor has not been identified at this time.
X.
DATE AND SUBMITTED BY

Date Submitted: July 26, 2010
Submitted by: Erle W. Potter, Chair, Equipment TWG, AASHTO Subcommittee on Maintenance
Please submit completed problem statement to the following e-mail address:

nchrp@nas.edu

Questions on the process can be directed to the same address or cjencks@nas.edu.
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