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Asphalt Pavement Workability

The Colorado Department of Transportation (CDOT), The Colorado Asphalt Paving Association (CAPA), the Colorado Asphalt Paving Industry and private consultants have formed a taskforce called the “Workability Evaluation Team” (WET) to investigate mix workability problems on asphalt paving projects in Colorado.   

The WET was established to investigate projects where obtaining the required compaction is difficult or impossible because the asphalt pavement exhibits signs of shoving; tenderness, and tearing. These problems are being called "mix workability" problems and are the primary focus of the WET. The WET will gather information on workability problems to minimize them on future projects. The primary goal of the effort is not to solve individual project problems, but to gather information on all workability problem projects and improve existing project materials and construction guidelines.

It will be assumed that a mix workability problem exists when the Project Engineer and the Contractor’s Superintendent agree that there is an unusual problem when attempting to obtain compaction.

The Project Engineer or Contractor’s Superintendent should immediately contact one of the co-chairman of the WET when they agree there is a problem:

Jim Fife, Western Colorado Testing: 

Office: 
(970) 241-7700   Cellular: (970) 260-0953


Bill Schiebel, CDOT Asphalt Pavement Program:

Office:
(303) 757-9235   Cellular (720) 289-1377


The WET will attempt to visit the construction project during the next full day of paving. The WET will coordinate with and be accompanied by the appropriate Region personnel. At a minimum, the Construction Project Engineer and the Region Materials Engineer will be consulted prior to project evaluation. The WET will ensure that the binder supplier and Contractor are notified of the WET visit to the project.

The WET developed the attached protocol for investigating mix workability problems.  
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The WET will use the attached Field sheets to record information from each individual project.
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____________________________________

Workability Project Evaluation Protocol


____________________________________


1. Scope 


This protocol details the procedure for evaluating hot mix asphalt (HMA) construction projects with mixture workability problems. A mix workability problem exists when the CDOT Project Engineer and the Contractor’s Superintendent agree that there is an unusual problem with the project mix. The protocol describes the evaluation process to be used by the Workability Evaluation Team (WET) on all problem projects that are studied after the WET has been notified. The WET is not to serve as the expert resource to solve individual project problems, but to gather data on all workability problem projects for future analysis in support of new guidelines to minimize workability problems on all projects.


2. Workability Evaluation Team 

The Workability Evaluation Team (WET) will be notified after a CDOT construction project contacts the Asphalt Program Engineer, (303)757-9235, to report a mix workability problem. The WET will attempt to visit the construction project by the next full day of paving and collect information and samples as prescribed by this protocol.  The WET will consist of at least two designated members of the Mix Workability Task Force and will coordinate with and be accompanied by the appropriate Region personnel. At a minimum, the CDOT Construction Project Engineer and the Region Materials Engineer will be consulted prior to project evaluation. The WET will recommend that the binder supplier be notified of the WET visit to the project.


The CDOT Asphalt Pavement Program will administer any additional testing required beyond routine project testing.


3. Evaluation Process 

The evaluation of each project with a mix workability problem will include the following major components:



A. General Data


B. Visual Analysis of the project 


C. Environmental Conditions


D. Construction Conditions


E. Project Materials Data
JMF Data
Binder
Aggregate
Mix
Base 


F. Additional sampling and testing


The Workability Project Evaluation Data Collection Sheets will be used on all projects investigated. The Asphalt Program will maintain the files for all workability problem projects. After evaluation of an adequate number of projects, the data will be compiled and summarized by the Workability Task Force for handoff to a new task force effort that will recommend and implement process changes to minimize mixture workability problems on CDOT projects.
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____________________________________

Workability Project Evaluation Data Collection Sheets


____________________________________


General Data

Date:


Reviewers:


Project name: 


Location:


Tons of mix:


Prime Contractor:


Paving Contractor:


Earthwork Contractor:


Visual Analysis

Perform a complete and comprehensive visual analysis of the entire project. Focus on the areas experiencing mix workability problems.

Describe extents of workability problem areas with detailed information concerning each problem area.


Attach photographs of the typical distress on the project.

Describe any other problems that are visible (drainage, segregation frost problems, dips or swells, etc.):


Describe surrounding physical features:


Environmental Conditions



Gather the project information related to climate conditions, time of day, paving lift, paving location, project history, attempted remedies, etc. For each problem area the collected data will include:


Air temperature during paving:


Surface temperature during paving:


Air temperature during production and haul:


Recent weather conditions – wind, sun, shaded areas, cloudiness:


Project elevation: 

Lift location (e.g. lift 2 of 3):


Pavement design data:  Attach project pavement recommendation from Region Materials.


Pavement structure template including lift thicknesses:  Attach template from plan drawings with any notes on changes during construction.


Day of week of production for each problem area on project:


Time of day problems occurred (or if were intermittent):


Is there visible water from Mix, Stockpiles, or silos?

List attempted remedies and results:


Slope and Crown of road: 

Curb and gutter on job? 

Condition of overlayed pavement (i.e. crack sealer, milled, rutted, heavily distressed, very smooth, etc.:


Construction Conditions



Gather the project information related to construction equipment and practice. For each problem area the collected data will include:


Plant type, location, and fuel used:

Date of last plant calibration:


Plant production rate and output data (attach if available):


Other projects supplied from the plant:

Number of Stockpiles and locations:


Binder storage conditions (QCP in place? Attach.):

Frequency and method of binder delivery to plant:

Mix production temperature:

Total time mix stored in silo:

Duration of mix haul:

Haul equipment type:

Type of release agent(s) used:

Type of pick-up machine if used:

Type of MTV if used:

Mix laydown temp:

Type of paver:


Speed of paver:

Mat time and temp during each compaction pass (Time zero is when mat leaves the paver screed.): 

Type of compaction equipment:


Documented condition of equipment and problems: 


Comments from the paving crew:


Age of tack before and after application:

Condition of surface before tack (dirty/clean?):

Actual finished mat thickness:

Amount of raking:

Distress before or after traffic:


Time to traffic:


Mat temp at traffic:

Lime equipment:

Plant fines controls:


Project Materials Data



The WET will gather the data from the project QC and QA testing. The construction documents should be reviewed. Pertinent information from the mix design, binder tests, check tests, QC/QA results, and project diary should be reviewed. For each problem area the collected data will include:


JMF data


Attach Form 429 and mix design submittal for Region files.


Binder 


Specific source of binder including terminal name if appropriate: 


Is the same binder being supplied to other ongoing CDOT construction projects?  If so, List the projects.


PG test results:  Attach binder reports.

Type and rate of tack and prime: 


Aggregate


Production test results: Attach all aggregate test results during production (e.g. fractured faces, FAA, absorption, sp.g., etc.)


Stockpile Gradations and moisture content from contractor stockpile QC testing if available:

Confirm stockpile source is equal to JMF. 

HMA Mix


Production data:  Attach project test reports for voids, VMA/VFA, %AC, gradation, stabs, Lottmans, Rice, etc.


Hamburg/French:  Attach Euro lab reports if available.  


Mix Moisture per CP 43:  


Central Lab results on project material if available.


Bases


Moisture content of each layer.  Attach production test reports.


Densities for each layer:


Source of each layer:


Was proof rolling used?  Describe results and attach any reports.


Was any embankment stabilization used that was not in the plans(lime, geofabrics, etc.)?


R-values:  Attach production test reports.


Additional Sampling and Testing



Gather materials samples and test data beyond required project testing. Coring of the finished mat may be required. The collected data may include as directed by the WET:


Mix Aggregate moisture contents if not already available in results.


HMA Mix moisture content.


Slab removal and evaluation (if recommended by WET).


Deflection testing (if recommended by WET).  Attach the most recent deflection data in project area if available.


Moisture in a jar.  Can use NCAT method to test for excessive moisture by putting mix in a screw-top jar and sealing the lid.  If there is excess moisture you will see condensation.   


Ball Test. Can get a “feel” for the cohesiveness of a mix by making a small ball from hot HMA.  Compare with experience with other mixes that had no workability problems.  Gloves strongly recommended.


Sniff test.  Attempt to identify any unusual odors compared to other mixes.  Any diesel smell?  Is there a burned smell?


Heel test. Make simple test to estimate the mix strength after compaction by testing ease with which the mat edge can be crushed with the heel of a boot.  Old boot recommended.


Sand Equivalency test result from production if available.


Texas boiling test.

Binder Separation test including examination of binder in tanks.

Binder Supplier retained sample testing results.  

Aggregate type – quarried vs. crushed river rock, petrographics. 

Fine particle size analysis.


Aggregate Specific Gravity.  From production samples if none available from project testing. 

Testing on any retained mix samples.

NOTES: 


Pavement Slab and testing


Contact the Materials and Geotechnical Branch for sampling and removal processes and procedures.  In some cases slab samples may indicate distresses not usually seen in core samples.


Deflection Analysis 


The decision to use the FWD will be determined based upon the visual analysis. When the decision has been made to use the FWD, the following steps will be followed:


· Deflection tests will be taken throughout the   


      problem areas to determine the extent of the  


      distress.  Normal deflection testing frequency is 


      ten sites per mile; however within an area of 


      concern, a minimum of 30 FWD testing locations      


      will need to be selected.

The deflection analysis will be reviewed for elastic modulus of each layer to determine the in-place strength of the problem. The required design overlay thickness analysis will then be performed.
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