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Gradation optimization of asphalt mixtures based on the Bailey method
parameter and the construction energy index
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Abstract: In order to explore the effect of aggregate gradation on compaction characteristic of asphalt
mixture, gyration compaction tests were conducted out on eight asphalt mixtures gradation. The partial
least squares method was adopted to analyze the influence of the Bailey method parameter on the
construction energy index (CED) and the CE196. The LC-16 grade was then optimized. The results show
that the parameter CA of Bailey method has the maximum influence on the construction energy index.
The recommended values of CEI and CEI96 for the LC-16E are 22.86 and 220.42 respectively. The
average void ratio is 3.888% by 26 times of gyratory compaction test. The average gradient is 0.372
resulting from gradient method. The pavement performance can meet the specification requirement.
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Table 1 Material composition of asphalt mixture used in the test
ANTE AL RS W 23 5% efE
v 0.075 0.150 0.300 0.600 1.18 2.36 4.75 9.5 13.2 16 19 26.5 A
LC-16A 10.1 10.9 12.4 15.5 21.5 31.6 42.0 64.1 84.3 100.0 100.0 100.0 53
LC-16B 8.2 8.9 10.4 13.4 19.3 29.0 38.4 59.1 79.3 95.0 100.0 100.0 5.2
LC-16C 6.2 6.9 8.4 11.3 17.0 26.3 34.7 54.1 74.3 90.0 100.0 100.0 5.4
LC-16D 8.2 8.9 9.7 13.4 19.3 29.0 38.4 54.1 79.3 95.0 100.0 100.0 5.9
SMA-16-1 12.0 14.0 15.0 18.0 22.0 24.0 32.0 65.0 85.0 100.0 100.0 100.0 5.8
SMA-16-2 10.0 11.5 12.5 15.0 18.0 19.5 26.0 55.0 75.0 95.0 100.0 100.0 6.1
SMA-16-3 8.0 9.0 10.0 12.0 14.0 15.0 20.0 45.0 65.0 90.0 100.0 100.0 5.0
AC-16 6.0 9.5 12.5 17.5 24.5 34.0 48.0 70.0 84.0 95.0 100.0 100.0 5.0
LC-16AS 10.1 10.9 12.4 15.5 21.5 31.6 42.0 64.1 84.3 100.0 100.0 100.0 4.8
LC-16BS 8.2 8.9 10.4 13.4 19.3 29.0 38.4 59.1 79.3 95.0 100.0 100.0 4.7
LC-16CS 6.2 6.9 8.4 11.3 17.0 26.3 34.7 54.1 74.3 90.0 100.0 100.0 5.0
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Table 2 Results of the CEI and CEI96

eS| CEI CEI9 | #I3¢%]  CEI  CEI9%
LC-16A  28.15 256.87 | SMA-16-3 37.66  332.00
LC-16B 2420  240.48 AC-16 2826  257.79
LC-16C  26.17 26539 | LC-16AS 28.18 27893
LC-16D 2347 23851 | LC-16BS 27.40  255.08
SMA-16-1 3796  324.65 | LC-16CS 27.64  278.95
SMA-16-2 3561  309.80
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Table 3 The Bailey method parameter of asphalt mixture
A CAfH FA fH FA i
LC-16A 0.616 0.512 0.577
LC-16B 0.506 0.503 0.539
LC-16C 0.423 0.490 0.494
SMA-16A 0.942 0.688 0.682
SMA-16B 0.644 0.692 0.694
SMA-16C 0.455 0.700 0.714
AC-16 1.000 0.510 0.510
LC-16D 0.342 0.503 0.503
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Fig. 1 The Bailey method parameter to impact factor of the
CEI and CEI96
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Fig. 2 Porosity and average value of two asphalt mixtures
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