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Tab.1 Properties of asphalt binders

R H Al A2 A3 B2 B3 C D El E2

25 C4F ABE/(10 mm™") 73 85 110 115 129 102 107 134 152
15 °C %EJ&F/cm > 150 > 150 > 150 > 150 > 150 > 150 > 150 > 150 > 150 > 150

LG N-VAY 48.5  48.5  44.0 43.0  43.5  45.0 445  47.5 48.5
PI 0.60 1.04 0.67 -1.25 -0.67 -1.07 -0.61 -1.92 0.33 -0.67
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Fig.1 Asphalt components analysis of binders
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Fig.2 Viscosity of asphalt at 135 °C and 100 °C
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Tab.2 Test results for asphalt viscosity and components analysis
=AISIES Al A2 A3 Bl B2 B3 C D El E2
135 CHiJE/(Pa - s) 0.745 0.825 0.177 0.319 0.301 0.336  0.335 0.238 0.378 0.395
100°C £/ (Pa - s) 6.864 7.773 1.902 2.500 2.293 2.505 2.83 1.988 2.921 2.974

Wids R A5/ %  0.56 0.68  0.30  8.42  6.62  4.13 8.19  3.74 11.91 1.77
MR R0/ %  26.19  27.48  24.65 28.16 28.44 28.78 16.17 24.36  26.40 28.96
FESWRE /% 31.07  32.41  32.78 35.44 37.54 32.18 43.85 30.43 32.10 35.56
MR AR/ % 33.51  31.26  33.66 25.13  24.86 29.88 30.18 32.31 24.40 26.25
m(JE + Wit ) /% 34.07 31.94 33.96 33.55 31.48 34.01 38.37 36.05 36.31 28. 02
m(BFR/ MEFR)/% 59.84 45.97 112.20 2.98 3.76 7.23 3.68 8.63 2.05 14.83

£3 135CHf1100 CTEXMEZNXEKRE

Tab.3 Grey relation degree coefficient for each influence factor
wE LR Al A2 A3 Bl B2 B3 C D El E2 KB g
&0 0.529 0.505 0.838 0.652 0.738 0.969 0.672 0.898 0.541 0.765 0.711
& 0.700 0.663 0.790 0.867 0.845 0.873 0.904 0.846 0.958 0.932 0. 838
135 C &0 0.673 0.638 0.788 0.888 0.846 0.947 0.811 0.866 1.000 0.970 0. 843
Eo 0.736 0.667 0.729 0.963 0.946 0.908 0.902 0.787 0.953 0.963 0. 855
Eos 0.699 0.639 0.773 0.904 0.911 0.916 0.862 0.801 0.931 0.930 0. 837
Eos 0.811 0.874 0.333 0.741 0.763 0.777 0.738 0.882 0.693 0.825 0.744
&o 0.503 0.473 0.797 0.634 0.713 0.922 0.667 0.894 0.523 0.800 0.693
&0 0.660 0.614 0.828 0.842 0.816 0.834 0.909 0.841 0.920 0.884 0. 815
100 C &G 0.637 0.592 0.826 0.862 0.817 0.902 0.807 0.861 0.959 0.919 0.818
Eou 0.694 0.617 0.759 0.935 0.912 0.866 0.900 0.782 1.000 0.983 0. 845
£Gs 0.660 0.592 0.808 0.878 0.878 0.873 0.859 0.795 0.895 0.988 0.823
&6 0.864 0.796 0.335 0.758 0.786 0.810 0.737 0.888 0.713 0.868 0.756
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Grey Incidence Analysis on Asphalt Component and Viscosity

FU Zhen', YAN Xi-li*, CAI Ting’, MA Feng’

(1. School of Materials Science and Engineering, Chang’ an University, Xian 710064, China; 2. School of Highway, Chang’ an
University, Xian 710064, China)

Abstract; In order to clarify the influencing relationship of asphalt components and other factors on the viscos-
ity , four — component analysis data and viscosity test data of ten asphalt binders were tested. Based on the grey
incidence analysis, the gray correlation degree sort results of asphaltene, aromatics, saturates ,resin, total
content of resin and asphaltene , the content ratio between resin and asphaltene and other factors on the viscosi-
ty at 135 °C and 100 °C were analyzed. The research results showed that satisfactory results can be gotten when
grey incidence analysis was used in studying the influence of asphalt components on the viscosity at 135 °C and
100 C. For the viscosity at 135 °C , the grey relation sequence of influence factors is that resin content, aro-
matic content, saturate content, total of resin and asphaltene, ratio between resin and asphaltene, and as-
phaltene content. The sequence data got by the grey relation degree theory show that the resin content is the
principal influence factor for the viscosity at both temperature, while the asphaltene content has a minimum in-
fluence. The analysis showed that resin content and total of resin and asphaltene have important effect on the
viscosity with higher temperature in construction process and workability of asphalt binder.

Key words: highway engineering; asphalt component; viscosity; grey incidence analysis



