Effect of temperature on phase angle and dynamic modulus of asphalt mixtures using SPT
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ABSTRACT

The Simple Performance Test (SPT) can be used to characterize the strength and load
resistance of asphalt mixtures. The objectives of this study are to determine the effect of
temperature on the phase angle and dynamic complex modulus of the asphalt mixtures
tested at 30°C, 35°C, 40°C, 45°Cand 50°C at 25Hz, 20Hz, 10Hz, 5Hz, 1Hz and 0.5Hz frequencies.
The asphalt mixtures of NMAS 12.5mm are prepared using asphalt binder PEN 80/100 and
PEN 60/70. The asphalt mixtures are designed using the Superpave system and compacted
using the Superpave Gyratory Compactor (SGC). The dynamic modulus test results showed
that at a higher temperature, the stiffness of the asphalt mixtures is affected. The dynamic
modulus of the mixtures is highest at 30°C and gradually decrease at 35°C, 40°C, 45°C and
50°C respectively. The dynamic modulus values for asphalt mixtures with bitumen grade PEN
60/70 are also higher compared to the asphalt mixtures with bitumen grade PEN 80/100.
Results also showed that the low phase angle values indicate low viscosity of the asphalt
binder due to increase in temperature. The present study is meaningful in understanding the
asphalt mixture behaviour at different temperature and loading frequencies.
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