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Performance Evaluation of Cold-Recycling Asphalt Mixtures with an Inorganic Additive
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ABSTRACT

PURPOSES: The purpose of this study is to estimate the optimum content of an inorganic additive for cold-recycled asphalt mixtures and

evauateits performance.

METHODS: Anindirect tensile test, atensile-strength ratio test, and an indirect tensile-fatigue test were conducted on cold-recycling asphalt

mixtures with various additives.

RESULTS: Thelaboratory performance testsindicated that granulated blast-furnace dag mixed with inorganic and cement activators provided
optimum performance. The performance results of the cold-recycled asphalt pavement were similar to the inorganic and cement activators
performancein terms of theindirect tensile srength, tensile strength ratio, and indirect tensile-fatigue test.

CONCLUSIONS: Overal, the performance of a cold-recycled asphalt mixture using inorganic additives and emulsion asphalt was
comparable to awarm-recycled asphalt mixture. However, more experiments aimed at improving its performance and studying the effect of the

inorganic additives must be conducted.
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Fig. 1 Aggregate Gradation for Cold Recycled Asphalt
Mixtures
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Table 1. Contents of H.L. and Additive, and Component
Ratio of Additive

. HL |Additive Component ratio (%)
Additives N
(%) (%) BFS | Ca(OH)2 | Na2SiO3

1 1.0 2.0 71.43 7.14 21.43
2 1.0 2.0 71.43 2143 714
3 1.0 2.0 83.3 12.5 4.2
4 1.0 2.0 4 28.6 -

5 1.0 2.0 7.4 14.3 14.3
6 1.0 25 71.43 21.43 714
7 1.0 3.0 71.43 21.43 7.14
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Fig. 2 Result of Indirect Tensile Strength Test for
Various Inorganic Additive Components
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Fig. 3 Failure Deformation Comparison for Various
Inorganic Additive Components
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Fig. 4 Curing Method for Cold Recycling Asphalt
Mixture Adopted in This Study
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Table 2. Details of Additives

Addictive
Name
Filler Inorganic Activator
Hydrated lime ars Ca(OH)2, Naz2SiO3
B - Portland cement

Table 3. Mix Proportion (Cold Recycling Asphalt Mixture)

RAP |Aggregate| Additive | ASPhaN
Name emulsion| Water
(%) (%) (%)
(%)
CRAM-A| 744 15.81 2.79 4 3
CRAM-B| 74.8 16.36 2.34 4 25

Table 4. Mix Proportion (Warm Recycling Asphalt
Mixture, WRAM)

RAP | Aggregate | Filler A§phalt Wa.r.m
Name (%) %) (%) binder | additive
(%) (%)
WRAM | 33.46 61.18 0.95 4.3 0.1
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Table 5. Summary of Tensile Strength Ratio for
Asphalt Mixtures

_ Indirect Tensile Strength (MPa)
Mix TSR
Dry Wet
WRAM 1.02 0.98 0.96
CRAM-A 0.59 0.55 0.93
CRAM-B 0.66 0.63 0.96
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