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Project Description:

Background:

The Mechanistic Empirical Pavement Design Guide (MEPDG) is a significant advancement in pavement design, but
requires significantly more inputs from designers. Many data sets need to be pre-processed before their use in the
MEPDG procedure, such as Weigh-In-Motion (WIM) traffic data.

Under contract with the Federal Highway Administration (FHWA) and the Office

of Pavement Technology, and co-sponsored by the Arkansas Highway Department, the University of Arkansas recently
developed a software program called Prep-ME with comprehensive database features to store and process climate, traffic
and materials data and to: (1) identify all the required inputs and analysis parameters; (2) develop algorithms and
procedures to locate the available data sets, pre-process raw data, check data quality, and import the traffic and other
data sets to the designed database tables, including conducting quality checks on both weight and classification WIM
data based on LTPP and FHWA methods; (3) implement database algorithms for uploading, data checking, and
generating the required data files for the MEPDG software; and, (4) develop a usere]friendly software interface, Prep-ME,
to generate the required input files for the MEPDG software.

Objectives:

The objective of the Prep-ME software is to assist state DOTs in the data preparation and improve the management and
workflow of the MEPDG input data to make the MEPDG software more accessible. Additionally, it can be used as a
critical tool for calibrating and implementing the MEPDG as well.

Scope of Work:
In order to make Prep-ME full production software assist states use the MEPDG, the software and services need to be

Progress this Quarter (includes meetings, work plan status, contract status, significant progress, etc.):

This quarter (July-Sept 2012) is the 5th quarter of the project. In addition to Dr. Vu Nguyen and Dr. Joshua Q. Li joining
the team early in 2012, who were involved in the design and software development of the original tool (predecessor to
Prep-ME), Dr. Cheng Chen joined the team in June 2012 as a senior research engineer. The team currently has one GA
and several hourly students working on DARWin-ME related projects, including this project.

In this quarter the research team made progresses in the following activities:

1. Original task 4 in the proposal - Accept quality-checked traffic data without processing
This task has been completed and the efforts has been programmed in the interface of Prep-ME.

2. Original task 5 in the proposal - Provide three levels of traffic data input for DARWin-ME
This task has been completed and the efforts has been programmed in the interface of Prep-ME.

3. Original task 8 in the proposal - Make traffic QC more flexible so states can choose not to use certain features
This task has been completed and the efforts has been programmed in the interface of Prep-ME.

4. Complete the first draft of the technical documentation of Prep-ME
The draft technical report has been distributed to participating states.

5. Distribute the updated version of Prep-ME that is compatible with DARWin-ME to the participating agencies
The new version of Prep-ME included the functionalities completed from tasks 4, 5, and 8.
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Anticipated work next quarter:

After two days' face-to-face meeting of representatives from the participating states, FHWA, and the OSU team in
September 5-6 2012 in Detroit, significant feedback was obtained from participants and the OSU research team is
recommended to execute the activities as summarized in the following:

1. Implement NCDOT cluster analysis algorithms in Prep-ME;

2. Implement Michigan cluster analysis algorithms in Prep-ME;

3. Climate data: explore climate data for each state; identify the data gaps; implement a standard procedure to handle
climate data; repair missing data and perform data checks;

4. Create log files for inventory of data importation and include the option to review traffic data for specific station with
date range, such as days, weeks, months;

5. Develop import functionalities for short-term data and classification only data;

6. Generate a report documenting file names read into DARWin-ME, and DARWIin-ME output files with Prep-ME traffic
data in order to differentiate and reuse multiple run results;

7. Separate analysis on Directional and lane data using TMAS 2.0 rules for daily checks;
8. Differentiate classification and weight stations that are used for design on Google map;

9. Include options on how to use incomplete data or short-term data that don't cover an entire year from January to
December siich as 1sina four seasnns’ data factorina 11n manthlv data harrowina data fram stations that have same

Significant Results:

The OSU research team has completed on Tasks 4, 5, and 8 in the proposal and successfully participated in the Detroit
face-to-face meeting in Sept 2012 with significant feedback and direction of future activities. The new version of Prep-ME
software, which is 100% compatibility with DARWin-ME, has been distributed to the participating states and demonstrated
in the face-to-face meeting. In addition, a technical documentation of the developed Prep-ME software was generated
and sent to the participating states.
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Circumstance affecting project or budget. (Please describe any challenges encountered or anticipated that
might affect the completion of the project within the time, scope and fiscal constraints set forth in the
agreement, along with recommended solutions to those problems).

There is no circumstance affecting the project or budget at this time.

Potential Implementation:

No new information on implementation at this time
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	Project Description: 
Background:
 The Mechanistic Empirical Pavement Design Guide (MEPDG) is a significant advancement in pavement design, but requires significantly more inputs from designers. Many data sets need to be pre-processed before their use in the MEPDG procedure, such as Weigh-In-Motion (WIM) traffic data. 

Under contract with the Federal Highway Administration (FHWA) and the Office 
of Pavement Technology, and co-sponsored by the Arkansas Highway Department, the University of Arkansas recently developed a software program called Prep-ME with comprehensive database features to store and process climate, traffic and materials data and to: (1) identify all the required inputs and analysis parameters; (2) develop algorithms and procedures to locate the available data sets, pre-process raw data, check data quality, and import the traffic and other data sets to the designed database tables, including conducting quality checks on both weight and classification WIM data based on LTPP and FHWA methods; (3) implement database algorithms for uploading, data checking, and generating the required data files for the MEPDG software; and, (4) develop a user•]friendly software interface, Prep-ME, to generate the required input files for the MEPDG software. 

Objectives:
 The objective of the Prep-ME software is to assist state DOTs in the data preparation and improve the management and workflow of the MEPDG input data to make the MEPDG software more accessible. Additionally, it can be used as a critical tool for calibrating and implementing the MEPDG as well. 

Scope of Work:
 In order to make Prep-ME full production software assist states use the MEPDG, the software and services need to be expanded to: 
(1) recognize the differences in loading patterns or traffic groups and estimate the full axle load 
spectrum data occurring under different conditions based on large amounts of WIM data, such as the LTPP data; 
(2) develop advanced algorithms to examine raw WIM data for quality and conduct data repair 
operations to salvage usable information in WIM data for MEPDG and other purposes. A portable version of quality checks for traffic data can be available to the field data collection crew; 
(3) Add more functions based on the consensus of participating states; 
(4) Customize Prep-ME for participating states; 
(5) Prepare and conduct training for the personnel of participating states; and,
 (6) Provide participating states technical support throughout the three year period. 



	Progress this Quarter includes meetings work plan status contract status significant progress etc: 
This quarter (July-Sept 2012) is the 5th quarter of the project. In addition to Dr. Vu Nguyen and Dr. Joshua Q. Li joining the team early in 2012, who were involved in the design and software development of the original tool (predecessor to Prep-ME), Dr. Cheng Chen joined the team in June 2012 as a senior research engineer. The team currently has one GA and several hourly students working on DARWin-ME related projects, including this project.

In this quarter the research team made progresses in the following activities:

1. Original task 4 in the proposal - Accept quality-checked traffic data without processing
    This task has been completed and the efforts has been programmed in the interface of Prep-ME.

2. Original task 5 in the proposal - Provide three levels of traffic data input for DARWin-ME
    This task has been completed and the efforts has been programmed in the interface of Prep-ME.

3. Original task 8 in the proposal - Make traffic QC more flexible so states can choose not to use certain features
    This task has been completed and the efforts has been programmed in the interface of Prep-ME.

4. Complete the first draft of the technical documentation of Prep-ME
    The draft technical report has been distributed to participating states. 

5. Distribute the updated version of Prep-ME that is compatible with DARWin-ME to the participating agencies 
    The new version of Prep-ME included the functionalities completed from tasks 4, 5, and 8.

6. Conduct face-to-face meeting in Sept 2012 in Detroit with participating states and FHWA
    In the meeting, the OSU research team demonstrated the new Prep-ME software, reviewed completed work and future
    schedules, and gained feedback from participating states as additional future tasks.

Starting July 1 2012, OSU paid for the purchasing cost of the DARWin-ME annual license for the FY 2013.  It is possible that in June 2013, the pooled-fund project may need to be modified to continue the license.


	Anticipated work next quarter: 
After two days' face-to-face meeting of representatives from the participating states, FHWA, and the OSU team in September 5-6 2012 in Detroit, significant feedback was obtained from participants and the OSU research team is recommended to execute the activities as summarized in the following:

1. Implement NCDOT cluster analysis algorithms in Prep-ME;

2. Implement Michigan cluster analysis algorithms in Prep-ME;

3. Climate data: explore climate data for each state; identify the data gaps; implement a standard procedure to handle climate data; repair missing data and perform data checks;

4. Create log files for inventory of data importation and include the option to review traffic data for specific station with date range, such as days, weeks, months;

5. Develop import functionalities for short-term data and classification only data;

6. Generate a report documenting file names read into DARWin-ME, and DARWin-ME output files with Prep-ME traffic data in order to differentiate and reuse multiple run results;

7. Separate analysis on Directional and lane data using TMAS 2.0 rules for daily checks;

8. Differentiate classification and weight stations that are used for design on Google map;

9. Include options on how to use incomplete data or short-term data that don't cover an entire year from January to December, such as using four seasons’ data, factoring up monthly data, borrowing data from stations that have same TTC grouping,  etc.;

10. Study LTPP tier 1 and LTPP tier 2 traffic default inputs from the LTPP pooled fund study (LTPP tier 2 is of higher quality);

11. Expand the WIM station's identifier so that it accepts not only numeric but also other formats;

12. Separate climate module and traffic module, including data import and interpolation;

13. Make Prep-ME compatible with the 2012 TMG traffic data and apply TMAS checks after the official 2012 TMG is finalized;

14. Propose a plan/preliminary implementation in the webinar in the fall for the three new tasks, soil map;

15. Use different QC’s algorithms for Classification data, the current one based on standard deviation has a limitation and shows not to be effective in some cases (suggested by Hawaii after the meeting via email);

16. Manual cluster algorithm (suggested by Hawaii after the meeting via email);

17. Manual monthly data check (suggested by Hawaii after the meeting via email);

The research team intends to make progress on most activities suggested above.  However, the team needs to learn more about activities 15, 16, and 17 to understand the levels of effort to accomplish them.  The next quarterly report will identify progresses on these activities.




 
	Significant Results: 
The OSU research team has completed on Tasks 4, 5, and 8 in the proposal and successfully participated in the Detroit face-to-face meeting in Sept 2012 with significant feedback and direction of future activities. The new version of Prep-ME software, which is 100% compatibility with DARWin-ME, has been distributed to the participating states and demonstrated in the face-to-face meeting. In addition, a technical documentation of the developed Prep-ME software was generated and sent to the participating states.


	Circumstance affecting project or budget  Please describe any challenges encountered or anticipated that might affect the completion of the project within the time scope and fiscal constraints set forth in the agreement along with recommended solutions to those problems: 
There is no circumstance affecting the project or budget at this time.
	Potential Implementation: 
No new information on implementation at this time 


