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Performance of Cement — stabilized Recycled Aggregates with Size — fraction Replacement
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Abstract: This study employed the sub — grade blending method to investigate the differential influences of various particle sizes
of recycled aggregates on the performance of cement — stabilized mixtures. Under fixed gradation and cement content, recycled
aggregates were used to replace natural aggregates of corresponding size fractions at equal mass. The results indicate that the
optimum moisture content of the recycled mixtures was higher than that of the natural mixture, while the maximum dry density
was lower. The 7 and 28 — day unconfined compressive strength and splitting tensile strength of the recycled mixtures were
comparable to those of the natural mixture. However, the strength increment at the long — term age of 90 — day was significantly
lower. The 90 — day compressive resilient modulus of the recycled mixtures decreased by 10. 9% to 38. 6% compared to that of
the natural mixture. Both the drying shrinkage coefficient and the temperature shrinkage coefficient of the recycled mixtures
gradually increased with a decrease in the particle size of the replaced aggregates. In particular, when the <2.36 mm fraction
was replaced, the 28 — day cumulative drying shrinkage strain of the recycled mixture was about 1. 68 times that of the natural
mixture, and the total temperature shrinkage coefficient reached 1.53 times that of the fully natural mixture. The research
findings can provide reference for the precision application of recycled aggregates in road base courses.
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Table 1 Performance index of cement
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Table 2 Physical properties of aggregates
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N RT®E B /% /% &t/ % /%
19 ~ <26.5 2.831 2. 815 2. 806 0.3 20. 1 7.4 0.09
9.5~<19 2. 828 2. 804 2.791 0.5 19.8 9.3 0. 06
TSR B 4.75 ~ <9.5 2.824 2.789 2.769 0.7 18.2 8.8 0.23
2.36 ~<4.75 2.835 2.782 2.754 1.0 0.39
<2.36 3. 068 3. 067 3.039 0.9 0.34
19 ~ <26.5 2.678 2.491 2. 380 4.7 25.5 6.5 1.42
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Fig. 1 The influence of grading blending on compaction characteristics
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Fig.2 Relationship between compaction characteristics of recycled
mixture and characteristics of recycled aggregate
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Fig.3 Effect of grading on unconfined compressive strength
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Fig. 4 The influence of blending on splitting strength
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Fig. 5 Effect of graded blending on compressive resilient modulus
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Table 3 Effect of sub — grade blending on 28 — day
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Fig. 6 Effect of blending on temperature shrinkage performance
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