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	Research Title: 
	Effective Long Lasting Partial Depth Joint Repairs for Challenging Conditions

	Research Contact:
	NRRA Preventive Maintenance Team (#2 Long Term Topic)
Jerry Geib

	Email:
	Jerry.geib@state.mn.us 

	Phone:   
	651-366-5496



Request Type:  		Long Term Research Project using MnROAD test sections
Contracting Process:	MnDOT TRAP Consultant – Contractor TBD

Project Overview and Goals:
	Focus area for this study
· Mimic a deteriorated PCC joint / pothole
· PCC location developed with 2” mill
· Done with Minimal Prep (sandblast/tapered side)
· 2-4 curing time/ Innovative new materials
· Materials used/placed by maintenance crews
· 3-5 year fixes

Possible Phase-2 (not in this contract) – take it to the next level where maintenance crews use the materials with min prep in spalled concrete with maybe sand blasting / jack hammer.   

As concrete pavements age, longitudinal and transverse joints can exhibit signs of distress as a result of traffic loading, climatic variations, materials related issues, and construction defects.  Although often only small areas are involved, the joint distress can substantially disrupt traffic flow and increase pavement roughness sacrificing consumer ride comfort.  Furthermore, secondary distresses and degradation of sound concrete can occur due to poor joint conditions.
Joint distress can range from simple minor spalling requiring no immediate action to joint related distress that can affect large areas of the pavement significantly disrupting traffic.  When immediate action is required, temporary repairs are often made using readily available materials such as cold mix or other asphalt materials.  Once repaired, these temporary materials are oftentimes replaced at a later date with more permanent materials re-establishing the integrity and functionality of the concrete pavement.

When more pragmatic approaches to joint repairs are executed, permanent materials are used in the initial repairs eliminating the expense of temporary placements and subsequent removals.  Many different material types are available for the permanent repairs and range widely in both cost and level of skill in placement.  The performance of each of these materials can also vary widely making selection and installation of permanent repairs challenging.  

Traditionally, joint repairs have often times been assumed to last 6 to 8 years but some agencies have excellent long term performance exceeding 20 years in service.  With the range of products available and the range in performance periods experienced, there is a need to determine the current state-of-the-practice.	



MnROAD Test Section Plan: (3 panels/manufacture / up to 15 materials):
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Expected Tasks:
	MnDOT Tasks (Estimated costs shown in long term cost budget online)
· M1 - Construction Inspection
· M2 – Construction Monitoring (See construction schedule focus on PCC existing condition)
· M3 - Construction Report (all 2017 efforts into one report) – included video on the mixing and installation
· M4 – Ongoing Performance Monitoring (See testing schedule / friction needs)
· M5 – Final forensics and Final Report (no in the budget but should be discussed for 5-10 years down the line.

Contractor will develop the repair areas for the products per their direction

Contracted Tasks (can split up also into two or more contracts)
· T1 – Literature review – Focus on a survey of NRRA state agency joint repair practices done by state forces for this study.  The survey should include product types used and performance periods achieved with each product type, approval processes used to select product types, installation techniques including equipment type and selection, and agency best practices.  The survey should include programmed repairs and high urgency repairs.  The survey should identify the percent and type of repairs conducted by Department forces and those conducted by contract forces.
· T2 - Summary of the installation procedure – what was done and did it differ from the industry recommendation.  Develop a guide for installations from agency staff.
· T3 – Lab testing suggestions – Not looking for actual lab testing - May not be practical - Products identified as superior performers will be shortlisted and chosen for stress testing in challenging conditions to determine performance levels when subjected to short repair windows, moisture, cold temperatures, extreme loading and other factors as determined by the committee.  Testing matrix will be developed following project approval by Executive committee.  PCC (strength testing?) and HMA testing (DCT?) 
· T4- Analysis of Repair Performance:  The survey results should be used to establish the performance period for each of the product category types used and attendant range in performance.  The performance experience should be coupled with installation costs to conduct LCCA analysis.  The results should identify regional differences, if any, in products used and performance periods.  Include yearly performance updates.
· T5 – Draft Final Report – Tech transfer and report Establishment of Best Practices:  The report should identify best practices for use in selecting and installing permanent repair materials.  The best practices should identify equipment type, installation techniques, typical production rates, and attendant costs.  The practices should identify the most challenging repair installations, and the procedures for ensuring long term performance.
· T6 – Final Report



Potential Benefits for NRRA Members:
	The synthesis will be used by states/agencies to establish effective joint repair programs.  This will include product type selection, installation techniques, equipment types, and performance and cost results.  



How Does This Build Upon Previous Research?
	Laboratory Evaluation of Partial Depth Repair Materials for Use in Winter Climates –Jay Daley, Eshan Dave, Eric Musselman, Robert Kostick

This effort will complement the two recent publications by the C.P. Tech Center on Partial Depth Repairs and the recent Concrete Pavement Preservation Manual.  It also should extend the findings of the recent MnDOT study on partial depth repair materials.
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NRRA Partial Depth Repairs (Draft Proposal - Updated 2/7/17)

Assumptions3 Panels / Patch Material MnROAD has roughly 1800 ft

1 Panel separtation between materials (shown below) 27 foot panels ~ 60+ panels

Patching cleanout / Prep done by MnDOT or Contract 1973 PCC Doweled Concrete (9" thick)

Manufacture join NRRA - $2,000/year Looking for 15 material Types

Timeframe - Installations October 2017 or 2018 (Big Question) 3" depth patches

Manufacture do installations - material donation

3 foot HMA Inside Shoulder

Transition Slab

no repairs

Panel 1 Panel 2



Panel 3

Transition Slab

no repairs

12'

Passing

Lane

Transition Slab

no repairs

Transition Slab

no repairs

12'

Driving

Lane

27' 27' 27' 27' 27'

10 foot HMA Outside Shoulder

MnDOT Specifications - http://www.dot.state.mn.us/materials/concretedocs/MemoandCPR_Details_04-22-2016.pdf 

MnDOT Spec (Type B3) MnDOT Spec (Type BA)

Centerline Patch (10" x 60" - 5" on each side of C/L) Corner Patch (10"x10")

Midlane Patch (10"x36" - 5" on each side of C/L)) C/L Joint Patch (10"x24" -- 5" in into each panel)

Full length patch (10" x 144" - 5" on each side of C/L) Wheel Path Patch (10"x36" -- 5" in into each panel - ends in WP)

Midlane Patch (10"x10")
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