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Emulsified asphalt cold recycled mixture based on rheological properties
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Abstract: Interfacial rheology and dynamic shear rheology were employed to investigate the effect
of rheological properties of emulsified asphalt on the performance index of cold recycled mixture
with emulsified asphalt, as well as to provide guidance for establishing the performance index.
The main characteristic parameters were set up, including interfacial dilational modulus, viscous/
elastic modulus, phase angle, and viscous to elastic transition. The variations of all the
parameters as functions of temperature and frequency, and their effects on the properties of cold
recycled mixture were studied. The ideal Maxwell model was used to calculate the real model of

the fluid. Based on the interaction mechanism and rheological model, the relationship between the
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rheological parameters and the pavement properties of cold recycled mixture with emulsified
asphalt was established, and it can be applied for the property evaluation of the cold recycled
mixture. The results show that the rheological parameters related to the pavement properties of
emulsified asphalt cold recycled mixture. The dilational modulus as well as viscosity has a
positive correlation with the storage stability of the asphalt emulsion. A large dilational modulus
and high viscosity result in favorable storage stability for the asphalt emulsion. The rheological
parameters of the transition temperature from the viscous to elastic state and the modulus have a
positive correlation with the strength and moisture stability of the cold recycled mixture. A high
transition temperature and modulus of the emulsified asphalt result in high values of strength and
moisture stability of the cold recycled mixture. Furthermore, the diagrams of cole-cole (elastic
modulus versus viscous modulus) and G'/G"-w (elastic modulus G’ and viscous modulus G” versus
frequency w) deviate from the classical Maxwell fluid model, indicating a nonlinear viscoelastic
fluid with a non-structural relaxation time. These results could provide a database for theoretical
research and help to establish a performance index for emulsified asphalt cold recycled mixture.
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Fig. 2 Interfacial rheometer instrument and sample preparation
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Fig. 4 Variations of different emulsifer dilational modulus with frequencies
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