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A Development of Concrete Pavement Material with Low Shrinkage
and Reflection, High Strength and Performance
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Kim, Hyo Sung Nam, Jeong Hee Eum, Ju Yong Cho, Yoon Ho

Abstract

This study developed a high strength and performance concrete pavement material with low shrinkage and reflection of sunlight.
Based on the literature review, a new mix-design of applying flash ash to improve the strength and performance of the concrete as well
as to reduce the dry shrinkage is suggested. In addition, adding black pigment to reduce the reflection and technique of applying OAG
(Optimized Aggregate Gradation) is also included. The result of the laboratory experiment indicates that the brightness and the
reflection, which depends on the ratio of black pigment addition, did not deviate from the normal range. When OAG is considered for
the mix-design, the strength and performance of the concrete improved greatly. In addition, the mix-design using fly ash reduced the
dry shrinkage of concrete and improved the resistance to the permeation of chloride ion. Furthermore, the mix-design, which uses fly
ash (25% replacement) and black pigment (3% addition) with the application of OAG, is found to be the most effective mix to reduce
the shrinkage and reflection as well as improving the strength and performance of the concrete. The result of an economic analysis
indicates that the initial construction cost of this proposed mix is more expensive than that of normal concrete pavement material.
However, it can be more economic in the long run because the normal concrete pavement material is likely to cost more due to higher
probability of maintenance and repair and higher social cost due to traffic accident, etc.

Keywords : low shrinkage, low reflection, high strength, high performance, optimized aggregate gradation, concrete, pavement
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