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Abstract

In order to study the anti-rutting performance of typical pavement structures and the influencing
factors, a mechanical model for rutting deformation analysis of pavement structures was estab-
lished based on viscoelastic constitutive theory and ABAQUS software. The anti-rutting properties
of five typical pavement structures were compared and analyzed, and the effects of temperature
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and material modulus on the anti-rutting properties of pavement structures were studied. The
research shows that the anti-rutting performance of the conventional semi-rigid base pavement
structure is better than that of the full-thickness asphalt pavement structure. With the increase in
temperature, the anti-rutting deformation ability of the pavement structure decreases, and when
the temperature exceeds 50°C, the anti-rutting ability decreases more significantly. Appropriately
increasing the material modulus of the middle surface layer can improve the rutting resistance of
the pavement. Excessive material modulus is limited to further improve the rutting resistance of
the pavement structure.
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Figure 1. Pavement structure
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Figure 2. Finite element model of rutting analysis
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Figure 3. Rutting deformation (structure 1)
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Table 1. Vertical deformation of pavement structure (mm)
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Figure 4. Vertical deformation of pavement structure
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Table 2. Material parameters
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A Fh 2k JRFE(C) A m n ¥ IR I 5 (MPa) MEY/N=4
20 6.536 x 10 -0.592 0.937 1500 0.25
30 3.325x10°° -0.587 0.862 1069 0.30
SMA-13 40 1.446 x 10°8 -0.577 0.792 955 0.35
50 1.390 x 10°® -0.525 0.414 914 0.40
60 1.464 x 10°° -0.502 0.336 907 0.45
20 4580 x 1071 -0.596 0.944 1400 0.25
30 2.461 x 10°° -0.585 0.796 1157 0.30
AC-20 40 3.673x10°° —-0.570 0.773 923 0.35
50 4.802 x 10°® -0.532 0.595 677 0.40
60 7.778 x 10°° -0.441 0.384 585 0.45
20 4590 x 1071 -0.581 0.922 1350 0.25
30 3.461 % 10°° —-0.576 0.859 1178 0.30
AC-25 40 1.956 x 108 -0.562 0.830 930 0.35
50 1.200 x 10°® -0.522 0.322 655 0.40
60 3.755x 10°° -0.418 0.210 511 0.45
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Figure 5. Maximum vertical deformation of pavement
structure at different temperatures
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Figure 6. Variation of rutting deformation of pavement structure with modulus
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