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Abstract: Master curves of dynamic modulus and creep compliance of asphalt mixtures at different
temperatures are developed on the basis of time-temperature superposition principle. Generalized Maxwell and
Kelvin models are performed to simulate relaxation and creep behavior, respectively. The viscoelastic master
curves are converted reciprocally by using Prony series and Laplace transformation principle, and the converted
master curves are compared with test results. The results show that the generalized Maxwell and Kelvin models
can be employed to simulate viscoelastic master curves of asphalt mixtures; the viscoelastic master curves for
creep and relaxation can be converted reciprocally; the master curves of storage modulus and creep compliance
obtained from conversion are consistent with the test results; the authentic master curves of relaxation modulus
should be between the results converted from storage modulus and creep compliance. The results provide a useful
reference for the study on the viscoelastic mechanics and viscoelastic parameters of asphalt mixtures.
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Technical properties of asphalt mixtures

)

Table 1

KAFRREAR mm Wi 75 FH /(%) 22 B3R /(%) BARFREE B /(g/em’)
Mix-9.5 9.5 4.93 6.5 2.458
Mix-19 19.0 4.89 6.8 2.350
Mix-25 25.0 3.91 6.8 2.461
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Table 2 Prony series parameters

A Mix-9.5 Mix-19 Mix-25
1

E/GPa  J/GPa'  E/GPa  J/GPal'  E/GPa  J/GPa'
0 025169* 0.05083"° 0.13147* 0.05659° 0.33253* 0.02142°

1 5.94x10"" 0.010499 0.190993 1.03x1077 3.73x107'2 6.01x107>
2 0.059625 0.00291  0.042278 6.77x107'* 0.23485 1.40x107°
3 0.095133  0.003731 0.332567 5.39x107° 0.410577 1.51x107°
4 0582986 0.024311 0.884121 0.028946 1.697203  0.033003
5 1259405 0.084138 1.654311 0.013472 2340824 4.75x107"
6 3274306 1.49x107'2 3338061 0.05829 6.420144 0.066858
7 3.002519 0.679577 4.753492  0.19903  5.101774 0.110372
8 3.689998 0.829209 5.044034 0.614176 3.687425 0.411466
9 4450645 2.181859 4.257752 1.61031 323916 1.126328
10 3.888355 2532117 4.470528 1978577 3.691725 1.997319
11 3421839 1.401905 3.031604 2.121068 3.75149  2.006657
12 3259862 287145 1471531 1.39x107* 1.40153 2.60x107"
13 6.61x1072 1.24x107 2.92x107* 1.69x10° 1.29x10° 3.07726
14 193.5435 1.85x107° 2.02x10° 31.22828 2575314 12.22099
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