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he accumulation process of fatigue damage of asphalt mixture under variable amplitude loading exhibits an obvious nonlinear characteristic.

However, the traditional linear damage accumulation criterion fails to characterize the nonlinear fatigue damage accumulation (NLFDA) un-
der different loading sequences. This study aims to investigate the effects of loading sequence on the fatigue damage accumulation of asphalt
mixture. First, the fatigue tests with constant amplitude loading were carried out to investigate the fatigue damage accumulation under constant
amplitude loading. Then, the SCB fatigue tests with variable amplitude loading were conducted to analyze the fatigue damage accumulation under
variable amplitude loading. Finally, the NLFDA model considering the loading sequence was established to analyze the effects of loading se-
guence on the fatigue damage accumulation of asphalt mixture. It was found that the fatigue damage of asphalt mixture under constant amplitude
loading evolved nonlinearly, however, it obeyed linear damage accumulation criterion and the cumulative life fractions are equal to one. The varia-
ble amplitude loading can lead to that the fatigue damage evolves nonlinearly and obeys nonlinear damage accumulation criterion, and the cumu-
lative life fractions of the loading sequences of low-high and high-low are greater than one and less than one, respectively. The established NLF-
DA model can effectively characterize the dependence of the fatigue damage of asphalt mixture on the loading sequence.

Key words road engineering, fatigue damage accumulation, loading sequence, asphalt mixture
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Fig.1 (a) Specimens fabrication and (b) loading mould
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Table 3 Fatigue life under constant amplitude loading
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Fig.2 Cracking process of SCB fatigue test: (a) initial cracking, (b) fa-
tigue failure
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Table 4 Cumulative fatigue life of variable amplitude fatigue test
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Fig.4 Fatigue damage curves under constant amplitude loading
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