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INSTRUCTIONS:

Project Managers and/or research project investigators should complete a quarterly progress report for each calendar
quarter during which the projects are active. Please provide a project schedule status of the research activities tied to
each task that is defined in the proposal; a percentage completion of each task; a concise discussion (2 or 3 sentences) of
the current status, including accomplishments and problems encountered, if any. List all tasks, even if no work was done

during this period.

Transportation Pooled Fund Program Project # Transportation Pooled Fund Program - Report Period:

(i.e, SPR-2(XXX), SPR-3(XXX) or TPF-5(XXX)

@Quarter 1 (January 1 — March 31)

TPF-5(101) CIQuarter 2 (April 1 — June 30)

CIQuarter 3 (July 1 — September 30)
[IQuarter 4 (October 4 — December 31)

Project Title:
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Total Project Budget Total Cost to Date for Project Percentage of Work
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$249,989.79 $137,703.02 55%

Quarterly Project Statistics:

Total Project Expenses Total Amount of Funds Total Percentage of
and Percentage This Quarter Expended This Quarter Time Used to Date
$49,875.80 20% $49,875.80 60%
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Project Description:

To provide technical support services to NYSDOT on:

» Overseeing data collection, data analysis and results reporting from NYS’ experimental sections

* To review the functionality and applicability of the software packages developed on this project

* To supervise, review and comments on the work that is being done by OU and UTA in the implementation of the
MEPDG in NYS

* To provide technical support services to NYSDOT on pavement design issues. The technical assistance on an as
needed bases can take the form of: (1) answering questions from within or outside NYSDOT via email or telephone; (2)
one on one meeting at the Main or regional Offices; and (3) meeting at the project site

* Develop and deliver professional workshop or training presentation to NYSDOT regional offices on one or more of the
areas identified in the objectives.

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

During this period a meeting was held between the consultant and the University of Texas at Arlington researchers to
work one on one in the draft HMA catalog for NYS. They reviewed all the input data and results for regions 8, 5 and 7.
The results are reasonable. In general for low ADTT the calculated cross sections are thinner that the CPDM sections
and for high traffic the calculated cross section are thicker than the CPDM sections. We do not expect to obtain the same
thicknesses as is the CPDM. However, depending on the local conditions they will need to justify the changes from one
location to another location.

Work is continuing on the development of some additional weather stations in the format required by the AASHTOWare
using the weather data collected at the NYSDOT experimental sections. These new weather stations will complement the
21 weather stations available in the AASHTOWare ME pavement design software. For route 9A the underground work
was completed, but the contractor is waiting for the cabinet installation. As soon as it is installed ORITE will install the
wiring and solar panel on the sensor’s cabinet. The 2014 traffic data was requested to be analyzed and added to the
AASHTOware database for use in the implementation of the MEPDG in NYS. Continue working with NYSDOT in the
instrumentation of precast pavement slabs in New York City, region 11. We will be scheduling FWD and site trips to the
NY projects as soon as weather permits and in coordination with NYDOT personnel. The contractor reviewed several
internal documents and a MEPDG-AASHTO document, Comments were provided to NYSDOT.

Implementation of the MEPDG in NYS. Continue working in the development of the first draft of the Pavement Design
Catalog for NYSDOT.

For HMA, work was completed on the calibration of the MEPDG catalog using the AASHTOWare M-E pavement design
software, to date we have completed the design tables for all the regions in the state, for 15 years design life. Design
tables were developed in US units rounded up to 2 inch for the HMA and in 6 inch increment for the Selected Granular
Subgrade, assuming a 10 ft. deep water table. After that they will prepare Design Tables assuming a 5 ft. deep water
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Anticipated work next quarter:

1. Work will be conducted on two priority tasks requested by NYDOT:

Task 1. Develop relationships between PCC slab thickness and pavement performance

Task 2. FWD Analysis Procedures.

For Task 1 Finish a parametric study to find a relationship between pavement performance and PCC slab thickness.
For Task 2 Finalize the modification and test of a suitable Excel Add-in for FWD data analysis that was identified.

2. Continue to provide technical assistance to NYSDOT in pavement related issues.

3. Continue working with UTA and OU researchers in the implementation of the MEPDG in NYSDOT.

4. Continue with building the Pavement Design Catalog for NYSDOT.

5. Await instruction to install solar panels on RT9A project.

6. Schedule field visits to 1490, 186 and 190 to collect response data at the experimental projects.

7.Continue working preparing input data for the Flexible/Rigid Pavement Design Catalog cases for the AASHTOWare ME
Pavement Design Software.

8. Use the weather data collected at the experimental section to create new climatic files with the format needed to run
the AASHTOWare ME Pavement Design Software.

Significant Results:

Reports, proposals were reviewed and comments were provided to NYSDOT.

Various pavement design and data analyses were conducted as requested by NYSDOT.

Local Calibration Factors were developed and input data was prepared for NYS (AC and PCC) for use in the
implementation of the MEPDG in NY.

Access database as needed by the AASHTOWare ME software was created.

Development of the PCC and AC pavement design catalog is in progress

The NYSDOT traffic data for 2013 was analyzed and included in the database.

Experimental data was collected in 2014 and analyzed
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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).

None

Potential Implementation:

New Pavement Design Catalog for PCC and AC based on MEPDG will be implemented in NYSDOT
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	Progress this Quarter includes meetings work plan status contract status significant progress etc: During this period a meeting was held between the consultant and the University of Texas at Arlington researchers to work one on one in the draft HMA catalog for NYS.  They reviewed all the input data and results for regions 8, 5 and 7.   The results are reasonable.  In general for low ADTT the calculated cross sections are thinner that the CPDM sections and for high traffic the calculated cross section are thicker than the CPDM sections.  We do not expect to obtain the same thicknesses as is the CPDM.  However, depending on the local conditions they will need to justify the changes from one location to another location.  
Work is continuing on the development of some additional weather stations in the format required by the AASHTOWare using the weather data collected at the NYSDOT experimental sections.  These new weather stations will complement the 21 weather stations available in the AASHTOWare ME pavement design software.    For route 9A the underground work was completed, but the contractor is waiting for the cabinet installation.  As soon as it is installed ORITE will install the wiring and solar panel on the sensor’s cabinet.  The 2014 traffic data was requested to be analyzed and added to the AASHTOware database for use in the implementation of the MEPDG in NYS.    Continue working with NYSDOT in the instrumentation of precast pavement slabs in New York City, region 11.   We will be scheduling FWD and site trips to the NY projects as soon as weather permits and in coordination with NYDOT personnel.  The contractor reviewed several internal documents and a MEPDG-AASHTO document, Comments were provided to NYSDOT.  

Implementation of the MEPDG in NYS.  Continue working in the development of the first draft of the Pavement Design Catalog for NYSDOT.  
For HMA, work was completed on the calibration of the MEPDG catalog using the AASHTOWare M-E pavement design software, to date we have completed the design tables for all the regions in the state, for 15 years design life.    Design tables were developed in US units rounded up to ½ inch for the HMA and in 6 inch increment for the Selected Granular Subgrade, assuming a 10 ft. deep water table.   After that they will prepare Design Tables assuming a 5 ft. deep water table.   Due to the fact that AASHTOWare has no weather station in Region 9, a virtual weather station was created.  The tables were reviewed and the results seem very reasonable. For each table the equivalent in the CPDM was shown.  Next they will  prepare new Design Tables assuming a 5 ft. deep water table.    At the end, engineering judgment will be used to build the final design tables that will be presented to NYSDOT.  For example, a minimum thickness HMA of 6 inches will be recommended and 5 inches of Selected Granular Subgrade can substitute for one inch of HMA.     Following they will develop tables for 20 years design life, just to have it for comparison.  
For PCC, Following the global calibration for the state of New York using the material properties, weather, traffic and distress surveys for the state, they performed local calibration runs for PCC pavement sections in Region 5, 7, 1 and 8 using the AASHTOWare Pavement ME software. After the annual weather data for each weather station in those regions were extracted the thickness design tables for the regions 5, 7, 1 and 8 were created.  To date we have completed Regions 5, 7 and 8 and working on regions 1 (revised), 10 and 11.  The goal is to complete the catalog and meet with NYSDOT personnel to discuss the next steps.
The pavement thickness tables were developed assuming a 10 ft. deep water table and subgrade modulus of 5000 psi.  Following, tables will be developed assuming 5 ft. deep water table and various subgrade moduli values.  In addition, the variation of PCC thickness versus mean annual air temperature, mean annual precipitation and average annual freeze/thaw cycles were plotted.  The plot presented in the “Climate” sheet of the same Excel file generally shows that the PCC thickness follows the annual freeze/thaw cycles.
Work began on two priority tasks requested by NYSDOT:
Task 1.  Develop relationships between PCC slab thickness and pavement performance.   
For Task 1,  A preliminary study was conducted to determine an optimum Portland Cement Concrete (PCC) pavement thickness.  In order to conduct this study, data from PCC pavement performance in the LTPP Infopave database (http://www.infopave.com/) was collected for the State of New York and surrounding states.   The initial query for the state of New York resulted in 26 sections.  Twenty four of these sections are HMA and 2 are PCC. Five of those sections on State 947A and State 49 East and I-481 South had an Asphalt overlay which made them unsuitable for the study.  Nineteen of the sections were on 2 lane road with asphalt overlays which again we deemed unsuitable for the study.  Two sections one on State 17 west bound and I-88 east bound remained as suitable sections for this study.  Unfortunately this was not enough to conduct a parametric study so they expanded the search to include the neighboring states to NY.  The query criteria included 2 lanes per direction highway with concrete pavement that did not have an overlay and had adequate data in the data base to be able to conduct an adequate study.  After conducting the database query, eighteen sections had adequate data to be used for this analysis, two road sections in New York, one in New Jersey, one in Connecticut and fourteen sections in Pennsylvania.  From the InfoPave data base, the pavement thickness (PCC and Base) as well as the AADT and AADTT, IRI, number of spalled transverse joints, number of transverse cracks and number of corner breaks was aggregated.  Unfortunately the joint spacing and lane width and type of pavement were not part of the available online data, so an additional information request had to be sent to acquire the additional data required for the analysis.  Most of these pavements had long joint spacing due to the fact that they are jointed reinforced concrete pavements.  In addition, PA-1598 and PA-5020 were continuously reinforced concrete sections.  The common practice these days is the use of Jointed Plain Concrete Pavement (JPCP).  For the initial analysis stage, the eighteen pavement sections were grouped in terms of PCC thickness.  The database reports actual pavement thickness.  PCC thicknesses reported between 8.8 to 9.4 inches were averaged as one group, PCC thickness reported between 9.5 inches and 10.4 inches were averaged as the second group, and anything larger than 10.5 inches was averaged as the third group.  One section PA-3044 reported a PCC thickness of 12.7 inches, which was separated as its own group.  It is clear from the type of pavements in this study, 9 inches of concrete has the highest value for distress and 10.5 inches has the lowest.  It is important to note that the performance of concrete pavement is not only controlled by the PCC thickness but also with the interaction between the PCC and the base, construction and joint spacing, all of which need to be accounted for.  Our next step was to look further into more section, and try to account for base type and joint spacing to further study and research the thickness optimization of the PCC.  To date, task 1 is almost completed.    During this period, the data collected was analyzed and an optimum Portland Cement Concrete (PCC) pavement thickness was determined.  A thickness of 10.25 inches (260 mm) seems to have lower distress occurrence.  

Task 2.  FWD Analysis Procedures.  The Department is asking for a simple computerized procedure that the regions can use by themselves.  
For Task 2 a search was conducted of available software that might assist with the task and/or create a suitable template that can be used by the NYDOT regions.  First, DELMAT (Direct Estimation of Layer Modulus and Thickness) spreadsheet method developed by the Office of Technical Services was reviewed.  This method has been used in NYSDOT to analyze FWD Deflection data to determine layer moduli.  The method has very few references and no instructions.  The paper entitled “A New Forward Calculation Method for Determining Pavement Layer Moduli from Deflection Measurement” was reviewed.  After, the paper was reviewed; the conclusion is to look for a new approach to develop a simple FWD analysis computerized procedure.  Finally, a suitable Excel Add-in was identified; currently the program has been modified to include all New York state regions and counties.  The next step is to test the program to see if it is compatible with the Falling Weight Data collected in New York.  A  sample FWD data from NYSDOT was requested so it can use  to test the program and validate it.

	Anticipated work next quarter: 1. Work will be conducted on two priority tasks requested by NYDOT:
Task 1.  Develop  relationships between PCC slab thickness and pavement performance 
Task 2.  FWD Analysis Procedures.
For Task 1 Finish a parametric study to find a relationship between pavement performance and PCC slab thickness.  
For Task 2   Finalize the modification and test of a suitable Excel Add-in for FWD data analysis that was identified.  
2. Continue to provide technical assistance to NYSDOT in pavement related issues.
3. Continue working with UTA and OU researchers in the implementation of the MEPDG in NYSDOT.
4. Continue with building the Pavement Design Catalog for NYSDOT.
5. Await instruction to install solar panels on RT9A project.
6. Schedule field visits to I490, I86 and I90 to collect response data at the experimental projects.
7.Continue working preparing input data for the Flexible/Rigid Pavement Design Catalog cases for the AASHTOWare ME Pavement Design Software.  
8. Use the weather data collected at the experimental section to create new climatic files with the format needed to run  the  AASHTOWare ME Pavement Design Software.  


	Significant Results: Reports, proposals were reviewed and comments were provided to NYSDOT.
Various pavement design and data analyses were conducted as requested by NYSDOT.
Local Calibration Factors were developed  and input data was prepared for NYS (AC and PCC) for use in the implementation of the MEPDG in NY.
Access database as needed by the AASHTOWare ME software was created.
Development of the PCC and AC pavement design catalog is in progress
The NYSDOT traffic data for 2013 was analyzed and included in the database.
Experimental data was collected in 2014 and analyzed


	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: None

	Potential Implementation: 
New Pavement Design Catalog for PCC and AC based on MEPDG will be implemented in NYSDOT


