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Abstract: [Purposes] The paper aims to explore the effectiveness of the multi-scale algo-
rithm in studying the mechanical characteristics of splitting fatigue damage of asphalt mix-
ture. [ Methods] By dividing five scale areas, the multi-scale analysis of five different grada-
tions of asphalt mixtures was conducted, the splitting strengths were calculated under dif-
ferent fatigue damage degrees, the splitting strengths obtained by the indoor test and the
multi-scale algorithm were compared and analyzed to verify the rationality of the multi-scale
algorithm in studying the mechanical characteristics of splitting fatigue damage of asphalt
mixture. [ Findings| The splitting strength of asphalt mixture with aggregate particle size
of 1. 18 —2. 36 mm has been greatly improved, the absolute values of relative errors between the
splitting strengths obtained by the multi-scale algorithm and that obtained by the indoor test
are all within 10% , which meets the engineering accuracy requirements. [ Conclusions] The
multi-scale algorithm is feasible to study the mechanical characteristics of splitting fatigue

damage of asphalt mixture, and has certain application value in practical engineering.
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Table 1 Gradation design of each asphalt mixture %

it e 38 i T H L 7 AL » mm) 0 ik 7 43 \

k2 16 13.2 9.5 475  2.36  1.18 0.6 0.3 0.15  0.075 et
AC-13C  100.0  96.0  73.0  48.0  35.0  30.0  19.0  16.0 9.0 6.0 5. 2
AC-9. 5 —  100.0  76.0  50.0  36.5 3.3 19.8  16.7 9.4 6.3 5. 4
AC-4.75 - —  100.0  65.8  48.0  41.1  26.0 2.9 12.3 8.2 7.0
AC-2. 36 - — —  100.0 72,9  62.5  39.6  33.3 18.7 125  10.4
AC-1.18 - — - —  100.0  85.7  54.3  45.7 25.7  17.1  14.1
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Fig. 1 Splitting strength of each asphalt mixture
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Fig. 2 Residual splitting strength of each asphalt mixture
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Table 3 Calculating scales of each asphalt mixture

AC-1.18 AC-2. 36 AC-4.75 AC-9.5 AC-13C
8 mm X 17 mm X 35 mm X 55 mm X 65 mm X
8§ mm 17 mm 35 mm 55 mm 65 mm
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Table 4 Stiffness parameters of each asphalt mixture in fatigue process
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0% N¢ 20% N¢ 50% N¢ 65% Nt 80% N¢
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AL/ MPa — — 32 700 — —
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NER /=4 - — 0.210 — —
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W I 0.200
BPERI R /MPa 1 672.678 1 602.186 1 229.243 937.553  529.589
AC-9. 5 Hefk .
T 0. 266 0.271 0.275 0.278 0.282
LA/ MPa — — 61 500 — —
13.2~16 mm K LEg S
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Table 5 Failure parameters of each asphalt mixture in fatigue damage process

Wit R o - W95 B AR
k2 A - 0%N;  20%N: 50%N¢ 65%N; 80%N;
VA A 7 48/ kN 5.115 4,662 3.615 3.275 2.276
AC-1.18 B 2438 fF / MPa 0.511 0. 465 0.359 0.328 0.229
U ff 80X I ) 6 1) 2% /mm 5. 16 5.56 6.52 8.01 8.51
WA 7 48/ kN 7.703 7.091 6.264 4. 582 3.356
AC-2. 36 BE G B / MPa 0.771 0.712 0.625 0.465 0.346
U fF 0% o Y B 1) 2% /mm. 4. 33 4.91 5. 86 6.52 8.11
U 7 48/ kN 8. 542 7.689 7.211 6.523 3. 842
AC4.75 BE LA B/ MPa 0.846 0.761 0.714 0.646 0.380
U aF 80X o7 Y B 1) 2 % /mm 4,03 4. 67 5.41 5. 82 7.21
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