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Abstract: To explore the development law of rutting in asphalt pavement considering the fatigue accumulation of traffic load, an
indoor accelerated loading simulation test was conducted to analyze the rutting development law and fatigue accumulation
mechanism under the coupling effect of multiple factors such as temperature, axle load and asphalt performance, and a
structural optimization scheme was proposed. The results show that temperature and axle load have a significant nonlinear
accelerating effect on the development of rutting. When the temperature rises from 40 °C to 70 °C, the rut depth increases
sharply from 2. 53 mm to 17.04 mm. When the load increases from 0.7 MPa to 1.0 MPa, the rut depth increases from
6.50 mm to 17. 14 mm. The rut depth of PG 82 —22 mixture after 10, 000 cumulative loads is only 2. 8 mm, which is 77. 6%
lower than that of PG 64 —22. This indicates that high PG grade asphalt delays the accumulation of plastic strain due to improved

high — temperature viscoelasticity and elastic recovery capacity. Based on this, a comprehensive optimization scheme combining
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" strong bonding — stable skeleton" material optimization and " upper strong — lower stable" composite structure design was

proposed. It was verified that under the same working conditions, the optimization scheme reduced the rut depth from 14. 24 mm

of the traditional structure to 4.2 mm, a reduction of 70. 5% ,

and the average rut resistance increased to 2. 42 times that of the

traditional structure, significantly delaying the accelerated development stage of rutting. The research results can provide

theoretical references for the long — term service of asphalt pavement under heavy load and high temperature.
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