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Review of Studies on Asphalt Pavement Fatigue Damage Theory
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Abstract. Fatigue damage theory now is paid more attention by many domestic and foreign experts because of
its ability to better reflect the essence of fatigue damage of asphalt pavement, and is expected to clarify the
relationship of pavement performance with its structure, service life and service environment. However, as far
as the current research status of the fatigue damage theory is concerned, there are still many people who do
not understand the basic content of the theory, and the large number of results obtained by the theory in the
asphalt pavement field have not been systematically summarized, it hinders the application and development
of this theory in the asphalt pavement field to a certain extent. In view of this, starting with the basic theory
of fatigue damage mechanics and the research status of asphalt pavement fatigue damage theory, as well as the
analysis of the problems in the research and application of the theories, the asphalt pavement fatigue damage
theory is systematically summarized. The basic contents of the theory, i.e., damage variables, damage
evolution equation, damage constitutive equation and damage field solution, are briefly introduced, and the
related status and problems of the basic contents is analysed. It is suggested that the further research should
focus on the 3D damage-constitutive relationship of asphalt mixture, the damage evolution equation that can
reflect the viscoelastic properties of the mixture, the temperature sensitivity and the loading rate sensitivity,

the viscoelastic analysis of the pavement structure, the analytical method to solve the damage field, and the
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mesoscopic and large-scale numerical calculations, etc. to promote the development and progress of this

theory in the field of asphalt pavement.

Key words: road engineering; fatigue damage; literature review; damage variable; asphalt pavement;

damage evolution equation; damage constitutive equation
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