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Abstract

This study investigates the effect of short and long term aging on warm
mix asphalt (WMA) containing AL-Dora asphalt cement (D40) modified
with natural zeolite (NZ), synthetic zeolite (SZ), as warm-mix asphalt
additives (WMAA).

Short term aging (STA) was performed on the loose (uncompacted)
WMA according to AASHTO R30 specifications at 116 ° C for a period
of 2 hours. Whereas, the long-term aging (LTA) was performed on
compacted specimens at 85 © C for a period of 120 hours.

The engineering tests including: Marshall properties, indirect tensile
strength at 25°C and 60°C, tensile strength ratio (moisture susceptibility),
tensile stiffness modulus, cohesion at 60°C, skid resistance, flexural
strength at -10°C, and creep compliance at 40°C were performed on
WMA to evaluate the performance of unaged and aged WMA. Besides,
the physicochemical tests such as: penetration, ductility, elastic recovery,
furol viscosity, homogeneity, loss of heat and air, temperature
susceptibility...etc. were conducted on unaged and aged WMAA.

The results show that: (1) NZ perform well against shear and rutting
resistance, as well as, it is less susceptible to temperature changes than
SZ. Besides, NZ is less susceptible to temperature changes than SZ (2)
NZ give higher elasticity than SZ at 15°C (i.e. NZ give more tensile strain
for flexible pavement layers); (3) addition of NZ and SZ to D40 reduced
the mixing temperatures by 26, 22 °C, respectively, whereas, the
compaction temperatures were minimized to 22, 20 °C, respectively
(increased environmental benefit); (4) Durability and cracking resistance
of NZ was noticed to be better than SZ (i.e. more resistance to STA
effects); (5) WMA ranked in an increased order as follows: NZ> SZ; and
(6) WMA have lower friction coefficient which reduces noise from tire
movement, especially in residential areas.

Key words: Warm mix asphalt; Warm asphalt additives; Performance
tests; Zeolite; Aging; Indirect tensile strength; Flexural strength; Skid
resistance; Creep compliance.
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