AASHTO Technology Implementation Group

Nomination of Technology Ready for Implementation

2011 Nominations Due by Friday, September 17, 2010
	Sponsor
	Nominations must be submitted by an AASHTO member DOT willing to help promote the technology.
	1. Sponsoring State DOT: MNDOT

	
	
	2. Name: Maria Masten

	
	
	Title: Concrete Engineer

	
	
	Mailing Address: 1400 Gervais Avenue

	
	
	City: Maplewood
	State: MN
	Zip Code: 55109

	
	
	E-mail: maria.masten@state.mn.us
	Phone: 651-366-5572
	Fax: 651-366-5530

	
	
	3. Date Submitted: 09/17/2010

	
	
	4. Is the Sponsoring State DOT willing to promote this technology to other states by participating on a Lead States Team supported by the AASHTO Technology Implementation Group? 
Please check one:  FORMCHECKBOX 
 Yes     FORMCHECKBOX 
 No

	Technology Description (10 points)
	The term “technology” may include processes, products, techniques, procedures, and practices.
	5. Name the technology: Long Life Portland Cement Concrete Pavement (PCCP) Specification

	
	
	6. Please describe the technology: 
Long life concrete pavements have been described as pavements that have expected performance lives in excess of 40 years and requiring only minimal intervention for maintenance and rehabilitation activities during that time.  To achieve this level of performance, long-life concrete pavements must exhibit desirable ride quality and surface texture characteristics, must not fail prematurely, and must have reduced potential for significant cracking, faulting, spalling or materials-related distress during the 40-plus-year service life.  While many examples of long-life concrete pavements exist (and some are more than 100 years old!), the consistent and reliable achievement of this level of performance requires the development and implementation of guidelines and specifications that address all aspects of design and construction, including selection of construction materials, concrete mixture design and proportioning, structural design (including panel geometry and reinforcing), and construction techniques.  Recent advances in design, construction, and concrete materials technology can provide the tools required to consistently achieve long concrete pavement performance lives, and some states have already developed or implemented design and construction practices that are expected to consistently yield performance lives of 60 years or more.


	
	
	7.  If appropriate, please attach photographs, diagrams, or other images illustrating the appearance or functionality of the technology. (If electronic, please provide a separate file.)

Please check one:   FORMCHECKBOX 
 Yes, images are attached.     FORMCHECKBOX 
 No images are attached.

	State of  Development (30 points)
	Technologies must be successfully deployed in at least one State DOT. The TIG selection process will favor technologies that have advanced beyond the research stage, at least to the pilot deployment stage, and preferably into routine use.
	8.  Please describe the history of the technology’s development. 
Current efforts at developing Long-Life Concrete Pavements are an outgrowth of the FHWA’s High Performance Concrete Pavement Program (TE-30), which was initiated in the mid-1990s to encourage innovations in increasing service life, decreasing constuction time, lowering life-cycle costs, lowering maintenance costs and other areas.  Many projects were funded to examine various features that are components of long-life concrete pavements (e.g., improved concrete mix designs with high strength and low shrinkage, the use of corrosion-resistant dowel bars, improved structural design concepts, etc.), one was selected to define an integration of structural design options and material quality variables that would produce a high-performance concrete pavement, and one was selected to actually design and construct a major project with a 60-year design life (in Minnesota).  Since that time, additional long-life concrete pavements have been constructed in a handful of states and the National Concrete Pavement Technology Center has identified Long Life Concrete Pavements as a focus area or “track” on its CP Road Map (although work on this track has not yet begun and has not yet been given a high priority).

Many states have expressed interest in designing and constructing long-life concrete pavements, but many lack the technical expertise and understanding to independently assemble appropriate design and construction specifications that would lead to the successful construction  of long-life concrete pavements.  Historically, agencies review and adopt only portions of specifications from other states (e.g., adopting specifications for improved structural design without also adopting specifications that improve the durability of the construction materials).  This approach fails to recognize the function of the pavement as a system that cannot achieve long service life unless all of the components (and their interactions) have been designed to achieve the long service life.


	
	
	9. For how long and in approximately how many applications has your State DOT used this technology? 
In 2000, the Minnesota DOT reconstructed a portion of I-35W between I-494 and TH62 as a long-life concrete pavement under the TE-30 program. The project was 1.985 miles long and included the reconstruction of 3 travel lanes plus inner and outer shoulders in both directions   (6 lanes wide + shoulders) and included 2 bridge replacements. Since this project was constructed in 2000, MnDOT’s high-performance (long life) concrete pavement specification has evolved (based on experience) and more than 30 additional projects have been constructed using the MnDOT long-life concrete pavement specification.


	
	
	10. What additional development is necessary to enable routine deployment of the technology? 
The primary roadblocks to further deployment of long-life concrete pavement (LLCP) technology are a lack of materials to educate potential users as to the potential benefits of LLCPs (including case studies with incremental cost and performance projection data), along with generic design and construction guidelines and guide specifications that could be easily adopted and customized by individual agencies to take full advantage of local conditions and materials.  It would also be useful (but not essential) to develop performance criteria for new products that might be developed as alternates or substitutes for existing materials and products.


	
	
	11. Have other organizations used this technology? Please check one:  FORMCHECKBOX 
 Yes     FORMCHECKBOX 
 No

If so, please list organizations and contacts.

	
	
	Organization
	Name
	Phone
	E-mail

	
	
	WisDOT
	James Parry
	(608) 246-7939
	james.parry@dot.state.wi.us

	
	
	     
	     
	     
	     

	
	
	     
	     
	     
	     

	
	
	     
	     
	     
	     

	
	
	     
	     
	     
	     

	Payoff Potential (30 points)
	Payoff is defined as the combination of broad applicability and significant benefit or advantage over other currently available technologies.
	12. How does the technology meet customer or stakeholder needs in your State DOT or other organizations that have used it? 
User costs are believed to be greatly reduced as pavement design life increases – a reflection of fewer traffic delays and/or detours due to maintenance and rehab activities and longer cycles between reconstruction events.

In the broader view, the less frequent maintenance, rehab and reconstruction work associated with long-life pavements translates into lower consumption rates for construction materials (e.g., cement, aggregate, steel and asphalt), reduced consumption of energy associated with processing and transporting those materials, less pollution due to lower energy consumption in materials processing and transport and pavement construction activities, and fewer/less frequent work zones (resulting in less congestion-related pollution, improved highway safety and fewer user delays).  In short, the design and construction of long-life pavements is one of the most effective approaches to improving the sustainability of our transportation sytsems.


	
	
	13. What type and scale of benefits has your DOT realized from using this technology? Include cost savings, safety improvements, transportation efficiency or effectiveness, environmental benefits, or any other advantages over other existing technologies. 
A study of the incremental costs and benefits associated with the construction of the first LLCP in Minnesota suggested that, while the initial construction cost was somewhat higher for the LLCP, the long-term life-cycle costs to MnDOT were about 5 percent lower.  The designs of LLCPs constructed in Minnesota since that time have been refined to reduce initial costs without sacrificing performance potential, so the economic benefits to MnDOT are now believed to be even higher.  A study funded by CalTrans suggested that increasing concrete pavement design life from 40 years to 100 years could result in life cycle cost savings of up to 75 percent!  Further study and documentation of life cycle costs is needed.

As described in the response to question #12, significant improvements in highway transportation safety and efficiency, along with major environmental benefits and increased sustainability are expected due to reduced and less frequent maintenance, rehab and reconstruction activities.  The actual magnitude of these savings has yet to be determined because the oldest long-life pavement sections are only 10 years old or younger.  However, performance models and projections suggest that the potential improvements in all of these areas can approach 50 percent or more.


	
	
	14. Please describe the potential extent of implementation in terms of geography, organization type (including other branches of government and private industry) and size, or other relevant factors. How broadly might the technology be deployed? 
The best candidate implementations will be those where the negative impacts of maintenance, rehabilitation and reconstruction activities are greatest – i.e., heavy traffic corridors of the type most commonly found in urban areas and along some major rural transportation routes, especially those that are highly confined by natural or man-made features that limit space for the maintenance and protection of traffic, thereby increasing congestion and decreasing work zone safety.  These applications would produce the greatest incremental benefits in terms of agency cost savings, reductions in user delays and associated costs, reductions in emissions associated with maintenance and rehab activities, and improvements in the sustainability of the transportation system.

However, long-life concrete pavement technology could be implemented anywhere that pavements are constructed.  Even on lower-volume roads where user delays would be negligible and work zone safety concerns minimal, there would be quantifiable sustainability benefits in terms of reduced consumption of resources and reduced pollution associated with the production and transportation of materials and the maintenance, rehabilitation and reconstruction of the pavement on a less frequent basis.  The details of the design and construction of a long-life pavement in these situations would be different from those associated with high-volume corridors, but the conceptual framework that would guide the development of specifications for all types of long-life concrete pavements would be consistent and useful in all types of pavement applications, without regard for geographical, environmental, organizational or application type (e.g., highways, airfields, etc.).  


	Market Readiness (30 points)
	The TIG selection process will favor technologies that can be adopted with a reasonable amount of effort and cost, commensurate with the payoff potential.
	15. What actions would another organization need to take to adopt this technology? 
The first step would probably be for the agency to become convinced of the need for and benefits of adopting LLCP technology.  This will require the development of useful documents that are both technical and somewhat promotional in nature.  These documents will need to provide a basic understanding of the general concepts behind the design and construction of LLCPs and would also provide realistic estimates of the benefits that would be expected to accrue to the agency, to users, and to the global community (i.e., sustainability).

Interested user agencies would then need to become deeply familiar with the technical concepts associated with the development of plans and specifications for constructing long-life concrete pavements, particularly with the understanding that this is a “systems approach” to design and construction.  While this need could be met solely through the production and distribution of good technical documentation (including design guidelines and generic guide specifications that could be adopted for local agency use), implementation will probably proceed more smoothly with the availability of training or education in the form of seminars, webinars and, perhaps, open houses at demonstration projects.

The final steps would then begin with a firm commitment from the agency to adopt, adapt and implement available tools and practices for designing and constructing LLCPs and would continue through the actual adoption and implementation process.  FHWA, AASHTO, consultant and interagency support will be essential to successful implementation efforts.





	
	
	16. What is the estimated cost, effort, and length of time required to deploy the technology in another organization? 
It is our belief that, with the development of good technology overview documents and design and construction guidelines and specifications, this technology could be adopted in other states very quickly and efficiently – in less than one year, if the responsible agency was fully supportive of the technology.  The actual design and construction of a long-life concrete pavement project would take as much time as the normal design and construction process requires – anywhere from an additional several months to years after adoption of LLCP specifications and standards.  It is difficult to accurately estimate the costs of adopting LLCP technolgy, and those costs would probably vary widely between agencies; however, it is certain that the costs would be relatively small and would be dwarfed by the potential agency savings and other benefits.


	
	
	17. What resources—such as technical specifications, training materials, and user guides—are already available to assist deployment? 
The Minnesota and Wisconsin DOTs have each specifications that govern the design, materials and construction of long-life concrete pavements.  In addition, the California DOT recently funded the development of a report containing recommendations for best design and construction practices for the development of concrete pavements with service lives of 100 years or more (although the report recommendations have not yet been widely distributed or fully implemented.  

In 2007, the Federal Highway Administration published a report describing the findings of a SCAN tour of long-life concrete pavement practicies in Europe and Canada, and the FHWA’s Concrete Pavement Technology Program (CPTP) held an international conference on LLCP practices in the Chicago area in 2006.  These documents represent example specifications and research reports concerning the performance of selected projects with specific project features that are considered to be components of LLCP systems.  However, very few true LLCP projects have been documented and there are no training materials or user guides, per se, that are generally available for use by interested highway agencies.  Good user guides and training materials could be developed from available materials, however.


	
	
	18. What organizations currently supply and provide technical support for the technology? 
There are no known suppliers of technical support for LLCPs.

However, the American Concrete Pavement Association produces technical documents on many of the components of LLCPs, the National Concrete Pavement Technology Center at Iowa State University is expected to develop technical support for this technology under one of its designated research tracks, and a handful of state highway agencies (including Minnesota, Wisconsin and California) have implemented their own long-life concrete pavement programs and have developed specifications and other documents that are useful starting points for other agencies.



	
	
	19. Please describe any legal, environmental, social, intellectual property, or other barriers that might affect ease of implementation. 
No legal, environmetal, social, or IP risks have been identified.


	Submit Completed form to
	http://transportation1.org/tig_solicitation/Submit.aspx


