No. 0006‐03‐01

May 2011

Project Summary
Technology Transfer Outreach Publication

Researcher
Dr. Zhanping You
Associate Professor
Department of Civil and Envi‐
ronmental Engineering
zyou@mtu.edu
906.487.1059

Sponsor
University Transportation
Center for Materials in Sus‐
tainable Transportation Infra‐
structure (UTC‐MiSTI)

Project Title
The Strategy to Select the
Combination of Innovative
Sustainable Materials for As‐
phalt Mixtures

Project Manager
Elizabeth Hoy
Assistant Director, UTC‐MiSTI
elizabeth@mtu.edu
906‐487‐3154

Co‐Investigators
Michigan Tech University

Dr. Amlan Mukherjee
Associate Professor
Department of Civil and Envi‐
ronmental Engineering
amlan@mtu.edu
906.487.1952

Research Assistants
Baron W. Colbert
Darrell Cass
Julian Mills‐Beale

Selecting the Combination of
Innovative Sustainable Materi‐
als for Asphalt Mixtures
There are a number of innovations in asphalt pavement design and construction that can
positively affect the sustainability of those pavements. These innovations include the use
of recycled aggregates, reclaimed asphalt pavement (RAP), waste shingles, warm mix as‐
phalt (WMA) and bio‐asphalt generated from biomass. The purpose of this project is to
integrate the various recycled material innovations used in designing more sustainable
asphalt pavements. Engineers normally select one of these materials for asphalt pave‐
ment design and construction. A challenge to implementing these new technologies is the
lack of a systematic approach to evaluating combinations of these materials.

Research Objective
The objective of this research is to provide a systematic approach to selecting the right
combination of these components in designing an asphalt mixture. The individual materi‐
als to be considered include WMA and RAP. The research project will utilize data from
existing research projects to develop a systematic approach to selecting the optimum
combination of materials with performance and life cycle in mind. The deliverable will be
a guideline for a life cycle assessment (LCA)‐based selection approach for multiple streams
of materials.

Methodology
This research will evaluate the rutting performance and moisture susceptibility of WMA
and RAP mixtures using AASHTO T 283: Resistance of Compacted Bituminous Mixture to
Moisture‐Induced Damage, and AASHTO TP 63: Determining Rutting Susceptibility of As‐
phalt Paving Mixtures Using the Asphalt Pavement Analyzer. The research team will then
conduct a hybrid life cycle assessment by reviewing the entire industrial process associ‐
ated with producing RAP and WMA using analysis tools such as SimaPro and EIO‐LCA.
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Anticipated Research Findings
This research will produce characterization and performance data of WMA and RAP mix‐
tures that will be used in parallel with life cycle assessment data to provide a systematic
approach for identifying the best combination of sustainable materials. The deliverable
will be a guideline of LCA‐based selection for multiple streams for asphalt mixtures.

Anticipated Implementation
Laboratory based testing results will be used to complete the hybrid LCA and will lead
toward a larger scale research project involving state and regional transportation au‐
thorities. WMA and RAP maintenance schedules will be determined from the rutting and
moisture susceptibility results. Various combinations of recycled materials such as RAP
and WMA materials in asphalt pavements will be determined from the hybrid LCA devel‐
oped for this project. Pavement designs which are optimal in cost, performance, and
environmental impact will be identified.
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