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	Research Title: 
	HMA Performance Testing

	Developed By:
	NRRA Flexible Team / Performance Testing Subgroup
Lead - Dan Oesch

	Email:
	Daniel.oesch@modot.mo.gov

	Phone:   
	(573) 751-8608



Request Type: 
 Long Term (“Longer” term research project on MnROAD test sections)

Process:
1. Teams develop an initial topic research request (this form) for Executive Committee review/approval. 
2. Teams develop a detailed work plan (form will be provided) for Executive Committee review/approval to initiate funding and contract development.
3. Once approved, the funding and contract development process begins.

Project Overview and Goals:
	Economic Balance of mix design components 

Performance Testing is needed in today’s market to optimize the design of asphalt pavements in terms of both cost and performance.  As the asphalt industry evolves a variety of new additives, modifiers and source materials are being utilized to construct flexible pavements.  Utilization of these materials can result in a cost reduction while also producing pavements with good performance if the proper test requirements can be put in place.  Sustainable materials such as Recycled Asphalt Pavement (RAP), Recycled Asphalt Shingles (RAS) and the accompanying softening / rejuvenating agents are a few materials commonly used in today’s flexible pavements which have saved agency funds while also producing high quality pavements.   Asphalt mixture performance testing presents an opportunity to allow innovation and the refinement of the asphalt mixtures material structure while ensuring that a pavement with sufficient performance characteristics is achieved.

This study would evaluate the cost, constructability and benefit of utilizing various material configurations in the construction of flexible pavements which are both accepted and evaluated using specific performance tests.   The ability of these mixtures to resist traffic and climactic related distress (cracking, rutting, stripping, ect.) will be controlled through performance testing during construction and compared between sections to evaluate cost, impact to construction and service life of each of the treatments.  In addition to providing acceptance criteria and evaluating the mix configurations which will make up each of the flexible teams test sections, standalone sections which present the opportunity to push the limit of treatment cost reduction yet meet minimum performance test criteria should be evaluated.   Sections could also be constructed that target performance results slightly above and others that are slightly below the current established performance testing limits to determine what affect these deviations have on performance.  Another option includes evaluating mixtures with varied source material quality’s that are designed to have very similar performance test results  Besides the testing of materials to be placed in the test sections, mixtures with documented performance could be submitted by each of the agencies, tested and compared as well.  



Goals:
· Slow reflective, thermal and fatigue cracking
· Slow or reduce load related deformation
· Evaluate constructability considerations, including time needed to perform testing. 
· Compare test results against pavement performance
· Evaluate performance testing requirements 
· Cost vs. benefit of source material deviations

Performance Test Summary (5)
A number of states are currently involved with developing and implementing performance testing criteria.  This effort will not only build upon the research which has been completed up to this point, putting into practice the targets which have been established, but also evaluate pavements which fall on either side of the prescribed limits. The actual results obtained from the performance testing of the pavements placed will be compared to field performance. 

The performance tests which would be completed on each of the mixtures are listed below.  These tests appear to represent the methods which have the most interest among the participating partners.

Cracking
1. DCT 
2. FIT (IL SCB) 

Rutting
3. Hamburg
4. Flow Number

Moisture Susceptibility
5. TSR 
     Hamburg  (#3)   

Also
6. Dynamic Modulus (E*)

The following are additional Performance Tests which may be considered;

        IDT
Overlay Tester 
Bending Beam
       SCB  to get Jc  (Louisiana Method)

NCHRP 492 Synthesis will provide insight into the acceptance limits which are being set currently for each of the Performance tests.  

Laboratory and field performance of sustainable asphalt mixtures (27)

With the need to utilize existing materials to support sustainability there are questions as to how well a pavement system will perform when using higher percentages of RAP and RAS. Asphalt mixture characteristics determined by the proposed performance tests will be used to predict pavement performance. Construction of the test sections at MnROAD will determine the impact on performance of using differing percentages of recycled materials on a high traffic, cold weather pavement system. 

Asphalt Aging

Non-Cracking Related Performance Tests
TSR – Aging in accordance with AASHTO T283
Hamburg – Aging in accordance with AASHTO T324
Dynamic Modulus - AASHTO R30 for Long Term Conditioning, 120 hours @ 85C
Flow Number -  AASHTO R30 for Long Term Conditioning, 120 hours @ 85C

Cracking Tests
The accelerated long-term aging of asphalt mixtures prior to testing will be completed as part of this project.  For this project aging will be performed on the loose mix samples prior to specimen fabrication.  

Mix Design
1. During design mixtures will be aged in accordance with AASHTO R30 for Long Term Conditioning, 120 hours @ 85C.  The results from these specimens must meet design acceptance limits.
2. Mixtures will also be tested with no aging in order to establish quality control targets for use during production.

Production Samples
1. During production samples will be evaluated without aging and compared to the targets established during the mix design phase.
2. Additional material will be collected and aged for 120 hours before testing for comparison to performance long term. 

	



MnROAD Test Section Plan:
	Plan 1 (9 Sections)

Perform crack and rut evaluation on existing pavement prior to placing overlay.  FWD evaluation will also be needed if existing concrete sections are utilized. Sections utilized will need to be similar with regard to these evaluated parameters 

A number of states are currently involved with developing and implementing performance testing criteria particularly in the area of crack testing.  This effort will not only build upon the research which has been completed up to this point putting into practice the targets which have been established, but also evaluate pavements which fall on either side of the prescribed limits.  Further, three different base mix types will be evaluated which represent the spectrum of pavements being utilized in today’s market.   For each of the 3 base mixes a pavement would be constructed which meets, exceeds and is below the commonly defined limit.  This will result of a total of 9 sections.  Below are base mix types which would be used for this plan.

1.      High Binder Replacement Dense Graded Mixture (ABR=40)
2.      Standard Dense Graded Mixture (ABR= 20)
3.      SMA - High Type Mix 

The three cracking test requirement levels are shown below.  The three proposed targets represent mixes designed to meet the common acceptance performance test value (#2), as well as mixtures designed 20-30% above and below the established standard.
 
Below are the proposed target mix design acceptance criteria for each of the base mix types.  These values may need to be adjusted based on insight from the states currently using them. The intent is that the limits established should be achieved following the prescribed long-term aging protocol.

1. DCT = 300J/m2,  Flexibility Index = 4.5
2. DCT = 400J/m2,  Flexibility Index = 6
3. DCT = 500J/m2,  Flexibility Index = 7.5

Possible deviations to this could include designing mixtures for acceptance based on only one, not both of the cracking parameters.  Additionally, higher limits may be more appropriate for SMA mixtures.

The rutting and moisture susceptibility performance test parameters would be held constant for all sections
· TSR > 80%
· Flow Number  - As Required by AASHTO R35 Table X2.3
· Hamburg < 7 mm (0.28inch) @ 20,000 cycles

Plan 2 (Multiple Test Sections)
The focus of this plan is to determine if long-term performance will be affected by deviations to the source material elements when performance testing results are held constant.  The mix designs developed for this plan will be designed to perform as similarly as possible when evaluated with the identified performance tests.  All of the sections defined below will be compared back to a control section which will likely consist of a SP125 with ABR around 20%.  The following are a number of section options which could be evaluated.

a. This section will evaluate the effect of softening/rejuvenating agents when used with recycled materials to achieve minimum binder grading and performance test limits.  The evaluation will involve constructing a section with high ABR (40%) that possesses as close as possible the same performance test results as the control.  Additional sections also could be evaluated with varied ABR configurations.
b. This section will evaluate the effect of aggregate quality when used with an anti-strip additive (Hydrated Lime or Chemical Anti-Strip) to achieve the required performance test limits.  This section will be constructed with aggregates of reduced quality when compared to the control.  The aggregate selected should possess a moderate/high susceptibility to moisture induced damage. 
c. This section proposes to design a mixture with a reduced number of gyrations while holding the performance testing results constant with the control. Another variation would involve reducing the in-place binder grade on the high temperature side (76 to 64).  
d. This section will evaluate the benefit of improved binder characteristics.  A section will be constructed with a final binder grade that tests at a high level and meets all of the requirements of the M323 grading including the appendix for a V or E Grade.  

Mixtures placed for other test sections will be monitored for performance, with the results compared to the test results from the various performance testing.  

Performance testing of mixes will be done by member states, or contracted out, as appropriate.  Mixture samples from the various test sections being constructed will be used to conduct the performance testing.







	Time to Complete:
	
	Expected Funding Required:

	__Months
	
	$



Expected Tasks:
	Describe the expected tasks needed and how they will be completed.
TBD – Which labs will perform each test type.  Remaining work to be contracted out.

Material to be tested according to existing protocols.  
Addition testing with documented changes to protocols (agreed to by the group).
Comparison of test results to performance of constructed test sections. 
[bookmark: _GoBack]




Potential Benefits for NRRA Members:
	What is the B/C or other benefits in doing this research/analysis/synthesis?





How Does This Build Upon Previous Research?
	Include title or reference to a completed research effort.




NRRA Contacts to Assist in Project (Technical Advisory Panel):
	Dan Staebell – Asphalt Pavement Alliance 
Dai Shongtao – Minnesota DOT





REVIEW AND APPROVAL:  
Double click the signature line to the right to add your full name and NRRA team name. Both digital and handwritten signatures will be accepted.  

	APPROVALS (SIGN AND DATE):

	                        

I hereby certify sufficient staff time will be scheduled for the Project Manager and staff to complete the project as outlined in the attached work plan, and commit any Office or District funds as listed above.


	COMMENTS (EC USE ONLY)





Please send completed form to the following persons below to be submitted to the executive committee.

Ben Worel
651-366-5522
ben.worel@state.mn.us

Cassandra Petersen
651-366-5593
Cassandra.petersen@state.mn.us
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