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Test Method Result gravity (g/cm3) T96 ' '
Flash point (°C) ASTMD92 316 Water ASTM 1.05 532
Softening point (°C) ASTMD36 53 absorption (%) _ Cl127
gp - Abrasion loss ASTM
Loss on heating (%0) ASTM D1754 0.19 (%) c131 27 45
Specific gravity (g/cm3) ASTM D70 1.02 Flatness ASTM 1 1
Ductility (25°C; cm) ASTM D113 164 particles (%) D4791
Penetration (at 25°C; 0.1 mm) ASTM D5 65 Elongation ASTM 13 16
Viscosity (60 °C;P) ASTMD 2171 1900 particles (%) D4791
Table 1. Physical properties of the 60-70 halt Adgregate
able 1. Physical properties of the 60-70 pen aspha Impact Value BS812 14 23
binder
(AIV)
Table2. Physical characteristics of natural and RCAs
aggregates
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Properties Content
Ca(OH), (%) 91.14
MgO (%) 3
SiO; (%) ---
CaO (%) 72 Active
AlLO3/Fe,05 (%) <05
Passing Sieve No. 200 (%) 99
Density (g/cm®) 2.34

Table3. Chemical composition and physical properties
of the Hydrated Lime
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Fig. 1. RCA materials. a) untreated b) treated with liquid Hydrated Lime
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Fig. 1. RCA materials. a) untreated b) treated with liquid Hydrated Lime
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Table 4. The mixtures under testing and their abbreviations
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1 Indirect Tensile Strength
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1 Tensile Strength Ratio
2 Semi-Circular Bending (SCB)
3 strain energy to failure
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Test Standard Methods Hydrated lime treated
Specific gravity (g/cm3) AASHTO T96 2.54
Water absorption (%0) ASTM C127 45
Abrasion loss (%) ASTM C131 38
Flatness particles (%) ASTM D4791 13
Elongation particles (%) ASTM D4791 16
Aggregate Impact Value (AlV) BS812 19

Table 5. Physical characteristics of RCAs aggregates
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Abstract:

The construction industry produces substantial amounts of waste materials, which contribute to negative environmental
impacts when disposed of in landfills. Recycling Construction and Demolition Waste (CDW) as secondary materials is
an effective approach to reducing these negative effects. Recycled Concrete Aggregates (RCA) derived from distressed
pavements, buildings, and concrete structures have potential for a variety of applications, including in asphalt mixes.
This paper reports experimental research on the use of treated and untreated RCAs in preparing Hot Mix Asphalt
(HMA). RCA materials were added in both treated and untreated form to HMA mixes. To improve the quality of
recycled mixes, RCAs were treated with lime solutions. In order to improve quality of recycled mixes, RCAs were
treated with lime solutions before that the recycled mixes were subjected to various tests. The treatment was applied to
coarse RCA materials. The coarse RCAs were washed thoroughly, so that all noticeable impurities, including wood
chips and other similar materials, were removed. These were then dried at ambient temperature for 24 h before that the
treatment was applied. In order to reduce stripping susceptibility of the recycled asphalt mixtures, hydrated lime was
added as a treatment additive. The addition of hydrated lime solution was beneficial due to, its abundance the
convenience of application in HMA mixes. RCAs were impregnated in a 6% solution of hydrated lime for 24h at
ambient temperature. Then these were dried at ambient temperature before being used in asphalt mixes. The physical
and mechanical characteristics of the treated/untreated RCAs were determined. Asphalt mixtures were prepared that
contained 25% and 50% RCAs of the size ranging from 4.75 to 12.5 mm. Various asphalt mixtures containing different
amounts of RCAs were prepared. Moisture susceptibility of HMA mixes were evaluated using indirect tensile strength
test (ITS). Fracture properties of mixes applying Semi-Circular Bending (SCB) were determined. SCB testing was
performed according to ASTM D 8044 Standard testing method. Samples were prepared containing three different
notches of 25, 32, and 38 mm. SCB samples were tested using a UTM machine. The loading mode as in monotonic
compression at the speed of 0.5 mm/min. J-integral suggests as a criterion for resistance of materials to cracking.
Testing was performed on HMA mixes treated and untreated samples. The results indicated that although treating RCAs
might require more effort in production processing, significant benefits result in reducing moisture susceptibility and
increasing fracture toughness of samples. It was also found that replacing virgin aggregates with RCA, improved
fracture properties of HMA mixtures. The results indicated that with using RCA instead of conventional aggregates in
asphalt mixes, has positive benefits for the environment and enhanced mechanical properties of HMA mixtures. A
limited percentage of RCAs can be used in asphalt mixtures without significantly affecting performance of asphalt
mixtures. The treatment resulted in reduced water absorption and increased fracture energy of mixes. Asphalt mixes
containing 50% untreated RCA materials showed some moisture susceptibility while asphalt mixes containing 50%
treated RCA showed improved moisture resistance. In conclusion, the study demonstrated that treating RCAs with
hydrated lime solution improved the moisture susceptibility and fracture resistance of recycled HMA mixtures.
Furthermore, utilizing recycled construction materials as secondary materials in asphalt mixes has significant
environmental benefits. Future research can explore the potential use of various waste materials, including RCAs, in
asphalt mixes.
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