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: Florida Department of Transportation

	
	
	2. Name: Abdenour Nazef

	
	
	Title: Pavement Systems Evaluation Engineer

	
	
	Mailing Address: Materials Research Park, 5007 NE 39th Avenue

	
	
	City: Gainesville
	State: Florida
	Zip Code: 32609

	
	
	E-mail: abdenour.nazef@dot.state.fl.us
	Phone: (352) 955-6322
	Fax: (352) 955-6345

	
	
	3. Date Submitted: 09/13/2010

	
	
	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:  Automated Cross Slope and Drainage Path Evaluation Method (ACSDPEM).

	
	
	6. Please describe the technology: 
THE TECHNOLOGY IS A SOFTWARE USED TO DETECT ROADWAY AREAS WITH A HIGH LIKELIHOOD OF HYDROPLANING AND TO EVALUATE MITIGATION STRATEGIES
Poor surface geometry "hot spots" on roadways can form long drainage paths, leading to rainwater entrapment, hydroplaning, and roadway departure. Florida DOT research developed a computer program for detecting these hot spots using an inertial profiling survey vehicle equipped with various electronic data collection systems including an imaging system and a Position Orientation System for Land Vehicles (Figure 1).  The collected data include but are not limited to cross-slope (CS), vertical grade (VG), rutting (RUT), and differential GPS, with all data linearly referenced to roadway milepost.  
Once the data is imported, the computer program utility calculates drainage path lengths (DP) as a function of CS, VG, and drainage width (W), and generates 2D and 3D graphical outputs (Figures 2, 3a, and 3b).  The program identifies areas prone to water ponding and sheet flow conditions typically found at the bottom of vertical sag curves, in and around transition areas, super-elevations, and in areas with inadequate cross-slope. The end user can evaluate the effect that various corrective action strategies have to reduce hydroplaning potential by comparing the data before and after a corrective action has been implemented (Figure 3c).   
The program outputs basic summary statistics for any discrete pavement segment(s) selected by the user (Figure 4).  The results provide engineers with critical information for early identification and localization of problem prone areas.  The results also serve as the basis for the selection and implementation of appropriate short term and long term solutions.  The program allows for user input of threshold values and reports the milepost locations where these thresholds are exceeded (Figure 5). This technique has been extended to assist in the pre-design stage of resurfacing and widening projects. It provides engineers critical information needed to localize potential safety problems before they occur, allowing for a timely and proactive implementation of mitigating solutions.


	
	
	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. 
The technology evolved with the development of an automated high-speed pavement survey vehicle with the capability to collect pavement geometry attributes such as cross-slope, vertical grade, and other ancillary data at highway speed. Initially, to determine likely hydroplaning locations, the post processing, reduction, and analysis of the collected data were performed manually.  
As the technology reached a production level, manipulation of large amounts of data became very time-consuming and inefficient.  A computer program was developed to further automate and improve the efficiency of the system resulting in the reduction of the data processing time to a fraction of what was previously required.  As an example, the manual data processing for  six highway lane miles took three to four hours. Using this program, the time requirement was reduced to 15 minutes, resulting in significant cost savings and faster turn-around times.  This practice has been extended to assist engineers in making the necessary design adjustments/changes in the early stage of a project, avoiding costly change orders and delays.   


	
	
	9. For how long and in approximately how many applications has your State DOT used this technology? 
The practice has been utilized by the FDOT for the past seven years.  Between 2003 and 2007, this technique was mainly used as a forensic investigation tool.  Since 2007, this practice has been extended to assist district engineers with the pavement design of resurfacing and widening projects. To date, over 360 projects and close to 4,500 lane miles have been tested, evaluated and reported to district engineers using this technology.




	
	
	10. What additional development is necessary to enable routine deployment of the technology? While the computer program is already fully functional, a software developer could be hired to professionally refine, package, and support the software. 

Also, adjustment could be necessary to the computer program to make it compatible with the data input format used by a specific agency.   


	
	
	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

	
	
	     
	     
	     
	     

	
	
	     
	     
	     
	     

	
	
	     
	     
	     
	     

	
	
	     
	     
	     
	     

	
	
	     
	     
	     
	     

	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? 
This practice has provided FDOT engineers with critical information needed to evaluate problem areas along roadways, allowing them to take appropriate and timely corrective actions by implementing short term and long term solutions.  Alternatively, conventional survey equipment and methods would have been used, requiring considerable data collection and processing efforts, resulting in significantly higher cost, and exposing the crew to safety hazards. Contrary to traditional survey methods, which are limited to measuring at discrete locations due to cost, this method offers practically unlimited survey points without an increase in cost.     



	
	
	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. 
The practice described here provides higher resolution data faster and cheaper than previously possible, and without putting work crews in dangerous situations (Table 1.) Specific benefits realized from using this data include but are not limited to (1) early and expeditious identification of problem-prone areas which are detrimental to roadway safety, (2) accurate and efficient acquisition and processing of large amounts of data safely and economically, (3) ability to provide critical information to develop solutions to improve roadway safety,  and (4) information on existing surface conditions that engineers can use to optimize the design of pavements.  




	
	
	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? 
This practice may be implemented by any organization either as part of a forensic investigation, at the project level in the design stage, or during or after construction.  It can also be implemented at the network level to develop a database of existing roadway geometry.


	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?   
Two actions would be necessary:  (1 ) Test and validate the computer program's ability to process the data of interested organization including milepost, cross-slope, vertical grade and rutting; and (2) make any necessary adjustments to the program based on data format.   




	
	
	16. What is the estimated cost, effort, and length of time required to deploy the technology in another organization? 
The cost and length of time for implementing this technology depends on equipment acquisition time and cost, the extent of deployment (project or network level), and personel availability.  An agency interested in deploying this practice should have access to the necessary input data including roadway milepost, cross-slope, vertical grade, and  rutting.   For a standard operation, a minimum of two people is required, one to collect  the data and the other to process the data, perform the analysis, and report the results. A licensed engineer should review the results and make any engineering based recommendations. 

 


	
	
	17. What resources—such as technical specifications, training materials, and user guides—are already available to assist deployment? 
Technical specifications for the computer program are readily available.  Training and user guides are not available at this time.




	
	
	18. What organizations currently supply and provide technical support for the technology? 
FDOT can provide some technical assistance to those organizations interested in implementing this practice.


	
	
	19. Please describe any legal, environmental, social, intellectual property, or other barriers that might affect ease of implementation. 
There are no known barriers which would affect implementation of this technology.




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


