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Prediction model of phase angle of asphalt mixture
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Abstract: To provide scientific basis for asphalt pavement material design, simple performance
test (SPT) was conducted to study viscoelastic property of asphalt mixtures. Changing rule of
phase angle was analyzed under the coupling action of loading frequency and temperature. Based
on this law, the curves of phase angle changing with loading frequency at different temperatures
were extracted. Based on three temperature segments of T<C25 C .25 C<<T<30 C and T=

30 °C, parameters of temperature, frequency, and material gradation were introduced by taking
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turning point temperature zone as threshold value. Control variable method was used to
demonstrate the correlation between each factor and the phase angle so as to determine the
introduction form of each parameter. Then the Levenberg-Marquadt method and the general
global optimization algorithm was used to deal with the experiment data synthetically. The
prediction model of phase angle, including temperature, frequency, oil stone ratio, voidage rate
and gradation characteristic was proposed. The results show that there is a turning point
temperature in each mixture. No matter how the frequency changes, phase angles almost keep
the same near the turning point temperature. When the temperature is lower than the turning
point temperature, phase angle decreases with the increase of loading frequency. When it’s higher
than the turning point temperature, phase angle increases with the increase of loading frequency.
Under the condition of medium and high temperature, the effect of modifier becomes more
significant, which makes the prediction accuracy under T<C25 °C is significantly higher than that
of under T=>30 °C. Therefore the forecast of phase angle under the state of high temperature is
divided into two situations as the matrix asphalt and modified asphalt. However, after
introducing the oil stone ratio, ratio to revise the forecast model, the trouble of separate
estimates of the asphalt type at high temperature is avoided, and the forecast accuracy is
improved. The model correlation coefficient is higher. 6 tabs, 3 figs, 25 refs.
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Fig. 1 Curves of phase angle change with temperatures and

loading frequencies
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Fig. 2

Curves of phase angle with change of temperatures under different load frequencies of three kinds asphalt
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Fig. 3 Curves of phase angle with change of loading frequencies under different temperatures
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