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Influence of key factors in construction on pavement
performances of epoxy asphalt concrete

XUE Yong-chao, QIAN Zhen-dong

(Intelligent Transportation System Research Center, Southeast University, Nanjing 210096, Jiangsu, China)

Abstract: In order to study the comprehensive relationship between the key factors in construction
and the pavement performances of epoxy asphalt concrete, the variation of key factors in
construction was simulated, and the multi-index orthogonal experiment was carried out in the
laboratory. The key factors included mass ratio of component A (the epoxy resin) to component
B (the mixture of petroleum asphalt and curing agent) in epoxy asphalt, asphalt-aggregate ratio,
aggregate gradation, molding time of concrete, molding temperature of concrete, and compaction
work. The multiple indexes included high-temperature stability, low-temperature anti-cracking

performance, fatigue resistance performance, water permeability, skid resistance, and moisture
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susceptibility. The improved grey situation decision was used to calculate the grey comprehensive
relevancy between the pavement performances of every situation in orthogonal experiment and the
optimal situation, and the range and the variance were analyzed by using the statistical product
and service solutions (SPSS) software. Analysis result shows that the grey comprehensive
relevancy of situation 4 is 0.943 7 and 0.081 1 larger than the value of situation 3, which
indicates that the relational closeness between each situation and optimal situation changes
significant. Based on the grey comprehensive relevancy of every situation, 18 kinds of schemes
making specimens are ranked from good to bad. The range of molding time is 2. 857, while the
range of aggregate gradation is 1. 555, and the larger difference of 1. 302 between the two key
factors shows that the influences of different key factors in construction on the pavement
performances are different. Based on the ranges, key ranked factors are molding time of concrete,
asphalt-aggregate ratio, mass ratio of component A to component B, compaction work, molding
temperature of concrete, and aggregate gradation according to the influences from big to small.
By comparing the average values of grey comprehensive relevancies of each level of all key
factors, the determined best construction scheme is that the mass ratio of component A to
component B is 1 : 2.9, asphalt-aggregate ratio is 6.5%, the passing rate of 2.36 mm of
aggregate gradation is the median of design value, molding time is 55 min, molding temperature
is 120 °C, and compaction work is 24 times. The F test value of every key factor in variance analysis
is bigger than 19, so key factors and their levels have good conspicuousness. Obviously, the improved
grey situation decision can be used to effectively evaluate the pavement performances of epoxy asphalt
concrete under different construction schemes, and to determine the influence degrees of key factors in
construction on the pavement performances of epoxy asphalt concrete and the best construction scheme
combined with the range analysis. 5 tabs, 16 figs, 26 refs.

Key words: pavement material; epoxy asphalt concrete; orthogonal experiment; improved grey
situation decision; pavement performance
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Tab.1 Main parameters of epoxy asphalt

TERESE A1 I AR | HRESR | e Ty
Hr i EE (23 °C)/MPa 2.21 >1.50 | ASTM D638
W7 4 4 1 % (23 °C) 3.63 | =2.00 | ASTM D638
BN 1 Pa« s BBF]/min| 59 =50 |ASTM D4402
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Tab.2 Levels of influence factors

K 1 2 3

AB Ay i L 1:2.7 1:2.9 1:3.1
WA/ % 6.3 6.5 6.7
SR 1 I I}
8% 8 15 ]/ min 45 55 65
SRR/ C 115 120 125
FESEH) /) 18 24 30
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Tab.4 Design gradations of aggregates
G FL R SF/mm 13.2 9.5 4.75 2.36 1.18 0.6 0.3 0.15 0.075
TR 100.0 95.0 65. 0 50. 0 39. 0 28.0 21.0 14.0 7.0
IR 100. 0 100. 0 85.0 70.0 55. 0 40. 0 32.0 23.0 14.0
it/ % 1 100. 0 97.1 75.0 60. 0 48.0 35.0 25. 0 17.4 10.5
100.0 97.5 76. 0 63. 0 50. 0 35.9 25.5 17.7 10.8
m 100.0 96. 7 74.9 57.0 16. 0 34.0 24. 2 16.9 10.0
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Tab.5 Test results
TEREFR AR
[ECopIES e/ SN E A 9% 55 R B/ Bk R E/ — VR R B L
(K »mm 1) 106 10* ¥k (mL * min™ 1) S5 L/ Y
1 16 349 2444.2 16.5 2.39 82 90.1
2 18 360 2899.0 18.5 2.13 78 99.3
3 17 636 2623.5 17. 2.48 70 93.4
4 18 913 2 880.4 18.8 2.23 81 99.3
5 17 988 2727.1 17. 2.42 76 95.6
6 17 400 2736.6 17.5 2.29 80 92.9
7 16 552 2 567.0 17. 2.28 76 90. 3
8 18 696 2874.2 18.5 2.28 77 99.2
9 17 055 2775.3 17. 2.33 76 91.6
10 17 700 2636.1 16. ¢ 2.52 80 90. 2
11 18 504 2774.9 17. 2.13 73 93.9
12 17 721 2 583.7 17. 2.43 77 90. 9
13 16 344 2613.3 16.5 2.33 73 90.0
14 18 234 2 841.8 18.2 2.47 78 96. 9
15 18 727 2897.0 18.7 2.22 76 99.2
16 16 654 2 489.5 17. 2.38 82 90.1
17 17 578 2 741.6 18.1 2.33 82 91.7
18 18 838 2 828.1 18. 4 2.13 71 95.6
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U(5)=1{82,78,70,81,76,+-,71

U(6>:{9o. 1,99.3,93.4,99.3,95. 6, ,95. 6}
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0.940 7,++-,0. 975 5}
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0.936 2,+++,0. 978 7}
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