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Mechanical Response of Asphalt Mixture Overlay Based on Viscoelastic
Theory

CAO Yi, WEI Lianyu, MA Shibin, YU Huan
College of Civil Engineering, Hebei University of Technology, Tianjin 300401, China

Absiracl A three-dimensional viscoelastic finite element model of asphalt overday was constructed based on the viscoelastic characteristics
of asphalt mixture, and dynamic loading tests were performed by using the finite element software ABAQUS. The results show that, a
different and more complex mechanical response than that of elastic matenal is generated because of the viscoelastic characteristic of
asphalt mixture overlay itself. The stress state changes with the loading and unloading process-a compressive stress is generated on the
surface, and a tensile stress is on the bottom surface when loading. The unloading process is on the contrary. A residual stress will be
generated on the suiface and the bottom surface under the alternately repeated compressive stress and tensile stress. Furthermore, the
residual stress decreases with increasing the temperature, while the relaxation capacity increases and the viscoelasticity decreases. This
method gives a more accurate and scientific description on the mechanical behavior feature of asphalt overlay than treating the asphalt
mixture overlay as an elastic material.
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Table 1 Parameters of the asphalt overlay
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Fig. 1 Dynamic modulus test results of Superpave25
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Fig. 2 Phase angle test results of Superpave25
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Table 2 Coefficient of prony series expression of overlay
asphalt mixture relaxation modulus
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Fig. 3 Response stress under hori
rectangular load (15 C)
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Fig. 6 Surface level stress of
asphalt overlay (15C)
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Fig. 4 Response of stress under
horizontal rectangular load(25 C)
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Fig. 7 Surface level stress of

asphalt overlay(25 C)
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Fig. 5 Response of strss under

horizontal rectangular load(35 C)
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Table 3 Residual stress amplitude at different temperatures
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