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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

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

This quarter (April - June 2014) is the 12th quarter of the project. The major work in this quarter is the completion of the
new Google Map API 3.0 development. There are several enhancements of the existing features in the Prep-ME
software. Specifically, the detailed tasks that the OSU team has finished in this quarter are:

(1) The development of Google Map API 3.0 for Prep-ME: Google Map function has been integrated in several modules in
Prep-ME, including "Import Traffic Data", "Check Station Data", "Export Traffic Data", and "Import Climate Data". The
geo-referenced Google Map is activated to show the geographical relationships among the design project, climate
stations and WIM stations for data output, and the surrounding area. This mapping utility has all major functions of Google
Map, such as displaying satellite imagery.

(2) The completion of preliminary FWD module: this preliminary module allow users to import raw FWD data in F25 data
format, manually input layer structure data for the FWD testing pavement section, and generate report that can be used
by pavement designers to perform back-calculation analysis using third-party back-calculation software. With
back-calculation modulus, users can manually input these values to Prep-ME interface, subsequently XML file based on
Pavement ME Design data format can be generated for Pavement ME rehabilitation or overlay design.

(3) The addition of state average "Number of Axles per Truck" function: the new version of Prep-ME software allows users
to generate state average data for the "Number of Axles per Truck".

(4) The addition of TTC data plots in the "TTC Method" in the "Export Traffic Data" Module: the TTC dentitions proposed
in Pavement ME Design do not include all the truck class distributions. In many cases, the software will return users with
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Anticipated work next quarter:

The project is nearly completed in this quarter by the end of June. The following tasks are planned for next quarter (the
last quarter of Phase Il of this project):

(1) Develop preliminary function to implement the LTPP TPF-5(004) loading group method: the preliminary function will
allow users to export the results from this study in three tiers of loading groups: Tier 1 - Global, Tier 2 - Typical, and
User-defined.

(2) The team will continue making improvements to Prep-ME based on feedback from participating states. The team will
deliver a final version of Prep-ME with all new GUIs for Phase Il of this pooled fund study by the end of July. A updated

User's Manual will be distributed to the participating states along with the new Prep-ME software.

(3) The OSU team will submit the revised final report with review comments addressed by the end of July.

Significant Results:

The OSU team has added several new capabilities in Prep-ME: (1) Google Map API 3.0 in several modules; (2)
preliminary FWD module; (3) several features to aid users viewing data and performing data checks. The draft final report
has been disseminated to the participating states and several states and FHWA engineers have provided comments.

The OSU team interacts with individual states on needed basis to address their questions and feedback via emails and
phone calls. Software improvements have been made in the new version of Prep-ME software.

Two training events were hosted by the OSU Team in this quarter, including the 1.5-day on-site training for KYTC, and a
half-day Prep-ME workshop at the 2014 NATMEC conference.
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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, other than what has been reported on the application of Prep-ME at
individual states.
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 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. 
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This quarter (April - June 2014) is the 12th quarter of the project. The major work in this quarter is the completion of the new Google Map API 3.0 development. There are several enhancements of the existing features in the Prep-ME software. Specifically, the detailed tasks that the OSU team has finished in this quarter are:

(1) The development of Google Map API 3.0 for Prep-ME: Google Map function has been integrated in several modules in Prep-ME, including "Import Traffic Data", "Check Station Data", "Export Traffic Data", and "Import Climate Data". The geo-referenced Google Map is activated to show the geographical relationships among the design project, climate stations and WIM stations for data output, and the surrounding area. This mapping utility has all major functions of Google Map, such as displaying satellite imagery.

(2) The completion of preliminary FWD module: this preliminary module allow users to import raw FWD data in F25 data format, manually input layer structure data for the FWD testing pavement section, and generate report that can be used by pavement designers to perform back-calculation analysis using third-party back-calculation software. With back-calculation modulus, users can manually input these values to Prep-ME interface, subsequently XML file based on Pavement ME Design data format can be generated for Pavement ME rehabilitation or overlay design.

(3) The addition of state average "Number of Axles per Truck" function: the new version of Prep-ME software allows users to generate state average data for the "Number of Axles per Truck". 

(4) The addition of TTC data plots in the "TTC Method" in the "Export Traffic Data" Module: the TTC dentitions proposed in Pavement ME Design do not include all the truck class distributions. In many cases, the software will return users with "Invalid TTC" because no TTC class can be identified based on users' short-term traffic input. The revised Prep-ME software provides users with TTC plots to compare the site-specific truck traffic distribution with those for the Pavement ME TTC classes, and make selection based on engineering judgments.

(5) The addition of viewing  Gross Vehicle Weight plots for multi-months: the new version of the software allow users to view multiple months of weight data, which can help DOT engineers to investigate the monthly trend of weight data and diagnose bad WIM data. 

(6) The delivery of Prep-ME final report: the final report has been disseminated to the participating states. Several states and FHWA engineers provided comments, which will be carefully studied by the OSU team and a revised final report will be prepared in the next quarter.

(7) Two training sessions were offered in this quarter. From April 7 to April 8th, the OSU team visited Kentucky Transportation Cabinet (KYTC) in Frankfort Kentucky to train KYTC pavement engineers and planning staff on-site on how to use the Prep-ME software for their implementation of Pavement ME Design. Second, a half day Prep-ME workshop was held at the 2014 North American Travel Monitoring Exposition and Conference (NATMEC). The OSU teams did the technical presentation and the Prep-ME software demo. More than 20 people attended the workshop on Sunday morning, including FHWA senior engineers and many come from state DOTs. 
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The project is nearly completed in this quarter by the end of June. The following tasks are planned for next quarter (the last quarter of Phase II of this project):
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(2) The team will continue making improvements to Prep-ME based on feedback from participating states. The team will deliver a final version of Prep-ME with all new GUIs for Phase II of this pooled fund study by the end of July. A updated User's Manual will be distributed to the participating states along with the new Prep-ME software. 

(3) The OSU team will submit the revised final report with review comments addressed by the end of July. 
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The OSU team interacts with individual states on needed basis to address their questions and feedback via emails and phone calls. Software improvements have been made in the new version of Prep-ME software.

Two training events were hosted by the OSU Team in this quarter, including the 1.5-day on-site training for KYTC, and a half-day Prep-ME workshop at the 2014 NATMEC conference.
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