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Multi-scale variation of recycled aggregate particle morphology
based on oilstone separation

MA Chuanyi', YAN Xianliang® ,LU Xin® , ZHANG Jizhe’
1. Shandong Hi-Speed Group, Jinan 250098, China;
2. Shandong Provicial Communication Planning and Design Institute Group Co., Lid., Jinan 250098, China;
3. School of Qilu Transportation, Shandong University, Jinan 250100, China

Abstract:In order to study the influence of recycled asphalt pavement ( RAP) regeneration process on the
morphology characteristics of aggregate particles, the recycled aggregate is prepared by oil stone separation and
disposal technology, and a multi-scale evaluation index system considering macro-meso-micro scale of recycled
aggregate particles is established. Combined with the three-dimensional scanner and aggregate image
measurement system( AIMS) to measure the sphericity, needle-like index, gradient angularity and texture index
of new aggregate, untreated RAP and recycled aggregate. The morphological characteristics and multi-scale
variation of three kinds of aggregate particles are compared and analyzed. The results show that, compared with
the new aggregate and untreated RAP particles, the morphological characteristics of recycled aggregate particles
do not change much at the macro scale, but change greatly at the micro-meso scale. The gradient angularity
decreases by 12. 5% on average, and the texture index increases by 14. 1% on average. The four morphological
indexes of the three aggregates accord with normal distribution. Compared with untreated RAP particles, the
standard deviation of sphericity, gradient angularity and texture index of recycled aggregate are significantly
smaller. It shows that the oil stone separation and treatment technology has a positive effect on improving the
variability of macro-micro-microscopic morphological characteristics of recycled aggregate particles. When
recycling RAP with high dosage, the association between the gradient angularity and texture index of recycled
aggregate particles and the pavement performance of the mixture should be considered.

Keywords: oil stone separation ; recycled aggregate; multi-scale evaluation; particle morphology; sphericity;

gradient angularity ; texture index VARG £ 1)



