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ABSTRACT

PURPOSES : The objective of this study is to evaluate the performance of asphalt mixtures containing inorganic additive and a high content
of reclaimed asphalt pavement (RAP).

METHODS : The laboratory tests verified the superior laboratory performance of inorganic additive compared to cement, in cold recycled
asphalt mixtures. To investigate the moisture susceptibility of the specimens, tensile strength ratio (TSR) tests were performed. In addition,
dynamic modulus test was conducted to evaluate the performance of cold recycled asphalt mixture.

RESULTS : It was determined that NaOH solution mixed with Na2SiO3 in the ratio 75:10 provides optimum performance. Compared to Type
B and C counterparts, Type A mixtures consisting of an inorganic additive performed better in the Indirect tensile strength test, tensile strength
ratio test, and dynamic modulus test.

CONCLUSIONS : The use of inorganic additive enhances the indirect strength and dynamic modulus performance of the asphalt mixture.
However, additional experiments are to be conducted to improve the reliability of the result with respect to the effect of inorganic additive.
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Table 1. Details of Cold Recycling Asphalt Mix Design

RAP | Aggregate Additive (%) Asphalt |\ rer
(%) (%) : emuision |~ g1
Inorganic H.L (%)
744 15.81 1.86 0.93 4 3
Table 2. Details of Additive Mixes
Componet ratio (%)
Additives | - i =
(%) BFS | NaOH |Ca(OH)2 | NazSiOs
1 1.0 92.17 6.96 - 0.92
2 1.0 71.43 - 714 21.43
3 1.0 71.43 - 21.43 7.14
4 1.0 83.33 - 12.50 417
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Fig. 2 Result of Indirect Tensile Test
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Table 3. Details of Laboratory Curing Procedures

References Curing procedure
1. After compaction, The specimens were
stored at room temperature for 3 days
MLTM without removing form of the compaction
(2011) molds
2. Specimens were then extruded out of
the compaction molds and where let to
sit at room temperature for 4 days
Dina Kuttah | 7 days at 40°C
(2014) + 4 days at 60C
1. Specimens were stored inside the oven
at 40°C for 24 hours without removing
form of the compaction molds
Niazi 2. After 24 hours, specimens were stored
at room temperature for 24 hours, still in
(2009) )
the compaction molds
3. Specimens were extruded out of the
compaction molds and where let to sit
at room temperature for 5 days
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Table 4. Details of Additive

Addictive
Name
Filler Inorganic Activator
A _ BFS NaOH
Hydrated lime Na2SiO3
B Portland B
C Lime cement
Table 5. Mix Proportion
Name RAP  |Aggregate| Additive eﬁgg:)l; Water
(%) (%) (%) (%)
(%)
MIX-A 744 15.81 4 3
MIX-B 744 15.81 B 279
MIX-C 74.4 15.81 2 5
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Fig. 4 Result of Indirect Tensile Strength Test
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Table 6. Result of Tensile Strength Ratio

) Indirect tensile strength (MPa)
Mix TSR
Dry Wet
MIX-A 0.460 0.293 0.64
MIX-B 0.415 0.323 0.78
MIX-C 0.260 0.215 0.83
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Table 7. Result of Indirect Tensile Strength Test
(Curing Period)

Curing period Indirect tensile strength (MPa)

7days 0.419

3days 0.502
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