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Need Statement Title: 

Quantifying Benefits of Improved Compaction 
 

   
Need Statement:  Describe the problem or the opportunity.  Include background and objective. 

Air void content, specifically at longitudinal joints, is well known as a key factor affecting 
pavement life.  There have been multiple studies showing that a conservative estimate of 10% 
increase in pavement life for every 1% improvement in air void content.  MnDOT has required 
use of core measured air voids on projects for many years to monitor achieved air void content 
in the field. MRR has begun to catalogue the core data, and it is proposed to mine the remaining 
existing database of core measured air void content, develop a systematic way to organize and 
catalogue the data, as well as perform statistical analyses.  
 
 

 
Provide a summary of the potential benefits: 

Improving asphalt pavement compaction (specifically at longitudinal joints) is critical to 
creating longer lasting pavements in State/County/City. This research will assist in these 
efforts in the following ways. 

1. Study historical data to find density ranges of previous construction projects that will be 
useful in specification modifications (example: determine currently achievable confined 
and unconfined joint vs. mat compaction) 

2. Quantify the effect of air void content on pavement performance on Minnesota 
pavements (for data old enough to compare with pavement performance) 
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3. Develop an air void content database that can be used to quantify the improvements due 
to changes in mix design or construction practices such as recently implemented 
intelligent compaction and infrared thermography.   

 
 

 
How does this project build upon previous research (include title or reference to a completed 
research effort)? 

This project will build upon previous research such as “Enhanced Compaction to Improve 
Durability and Extend Pavement Service Life: A Literature Review” Full-text PDF: 
http://eng.auburn.edu/research/centers/ncat/files/reports/2016/rep16-02.pdf 
“Best Construction Practices for Longitudinal Joint Construction and Compaction” 
RiP record: https://trid.trb.org/View/1420922 
“Finite element modelling of field compaction of hot mix asphalt. Part II: Applications” 
http://www.tandfonline.com/doi/full/10.1080/10298436.2013.863310 
Full text: Contact library to obtain full text. 
“Improving Pavement Density” 
https://trid.trb.org/View/1408361 
Full text: Contact library to obtain full text. 
“A Study on Intelligent Compaction and In-Place Asphalt Density” 
Full-text PDF: https://www.fhwa.dot.gov/construction/ictssc/pubs/hif14017.pdf 
“Improving quality control of hot-mix asphalt paving with intelligent compaction 
technology” 
Full-text PDF: http://trrjournalonline.trb.org/doi/10.3141/2268-10 
“Optimizing Laboratory Mixture Design as It Relates to Field Compaction to Improve 
Asphalt Mixture Durability” 
Full-text PDF: http://docs.lib.purdue.edu/jtrp/1597/ 
“Influence of Field Compaction Pattern on Asphalt Pavement Uniformity (With 
Discussion)” 
https://trid.trb.org/View/890241 
Full text: Contact library to obtain full text. 
 

 
Provide names to consider for a technical advisory panel:  

Shongtao Dai, John Garrity, Greg Johnson, Eddie Johnson, Rebecca Embacher, Jerry Geib 
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