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While asphalt concrete has been the preferred choice for
pavement preservation, there is a demand for concrete
alternatives that overcomes material and construction
shortcomings while still meeting the extended service life
objectives of pavement preservation. Current concrete
technologies, such as self-consolidating concrete (SCC), thin
concrete overlays, and macro-fibers, can be integrated and
extended to present a solution that can be placed rapidly
without internal vibration and meet the functional
requirements for preservation. Moreover, this technology can
be enhanced into a multi-functional concrete pavement inlay
by employing emission reducing photo-catalytic cement to
improve air and runoff water quality while also reducing urban
heat island effects. This research develops multi-functional
concrete from the point of view of its rapid placement,
superior consolidation, bonding with the substrate pavement,
post-cracking serviceability, and subsequently quantifies
through life cycle assessment its environmental benefits in
mitigating urban heat island effects and reducing near-road
emissions.
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The research objectives will be met by further refining
ongoing research on thin concrete inlay materials in the
laboratory, evaluation of full-scale test sections already
constructed, modeling and testing of concrete inlay impact on
urban heat island and air quality. Specific research gains will
be in quantifying air quality improvements, serviceability life
predictions, optimized inlay mixtures for given functional
objectives, surface reflectivity measurements, development of
LCA module to assess impact of energy reduction and global
warming potential, and end-of-life recyclability and renewal of
the inlaid pavement.
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