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A Study on Curing Level Prediction Model for Varying Chemical
Composition of Epoxy Asphalt Mixture

ABSTRACT

The curing of epoxy asphalt mixture depends on the chemical reaction of epoxy resin and the curing agent. The curing level of epoxy
asphalt mixture needs to be predicted in order to decide traffic opening time and to establish further construction plans. In this study,
chemical analysis of the prediction model was executed to expand the applicability of the previous prediction model. Consequently,
the curing level prediction model of epoxy asphalt concrete mixture was proposed using the concentration ratio and the acid value ratio.
According to the results of outdoor curing experiments, the final prediction model showed that the correlation coefficient is greater than
0.971. Precise prediction results of different composition epoxy asphalt were obtained by reflecting the chemical composition ratios in
the curing level prediction model.
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Table 1. Mixing Ratio of Epoxy Sphalt Binder

Weigh Ratio| _ PO | Acidi Epox

ftem (i:B) E(qnl]l:l/?;;lt (mg KOtI?/I/g) Contpent>(/%)
Type-2910 | 100 : 290 185 180 37
Type-5210 | 100 : 520 185 160 27
Type-8810 | 100 : 880 185 120 20

Table 2. Marshall Stability for the Kind of Epoxy Asphalt Concrete

Item Initial Stability (N) Final Stability (N)
Type-2910 6,500 65,000
Type-5210 10,000 46,000
Type-8810 12,000 21,500
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Fig. 1. Curing Level Curve due to the Power of Prediction model

Table 3. Curing Level due to the Power of Prediction Model (Type-2910, 60°C curing)

Time (hr) Measured Curing Level p=1.68 p=2.68 p=3.68 p=4.68 p=5.68
0 0.2 0.0 0.0 0.0 0.0 0.0
12 39 12.1 4.1 1.3 0.4 0.1
24 15.8 30.7 21.4 14.4 9.4 6.0
36 43.0 46.7 447 427 40.8 389
48 64.6 58.6 63.6 68.2 72.6 76.5
72 94.4 73.7 83.8 90.5 94.6 97.0
96 102.1 82.0 91.8 96.5 98.5 99.4
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Table 4. Curing level of temperature factor(Type-2910, 60°C curing)
Time (hr) Measured Curing Level =19 =29 =39 =49 =59
0 0.2 0.0 0.0 0.0 0.0 0.0
12 39 15.6 3.7 1.3 0.6 0.3
24 15.8 70.3 333 143 6.7 35
36 43.0 91.3 68.9 42.7 243 14.0
48 64.6 96.8 86.5 68.2 48.1 31.9
72 94.4 99.3 96.6 90.5 80.5 67.5
96 102.1 99.7 98.8 96.5 92.2 85.7
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Fig. 3. Measured Curing Level of Epoxy Asphalt Concrete (at 60 C)
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Table 5. Prediction Factor of Epoxy Asphalt Concrete

Item Concentration Ratio (7) Acidity Ratio (1)) Temperature Factor (%) Power (p)
Type-2910 1.00 1.0 10+10502¢~ 1* 7 3.68
Type-5210 0.74 0.89 10+6965¢ 1" 7 3.27
Type-8810 0.52 0.67 10+3679¢ "7 2.45
Table 6. Verification of the Prediction Model
Curing Type-5210 Type-8810
Days Curing Level (%) |Predicted Stability (N) |Measured Stability (N)| Curing Level (%) |Predicted Stability (N) |Measured Stability (N)
Initial 1.0 10,361 10,368 0.0 12,000 11,320
day 1 7.1 12,559 13,726 7.4 12,701 14,026
day 2 209 17,519 20,050 29.9 14,842 15,406
day 3 41.1 24,810 27,336 55.0 17,224 17,325
day 4 459 26,513 29,093 60.3 17,729 16,988
day 5 65.3 33,522 34,801 76.3 19,247 20,035
day 6 76.9 37,672 38,089 84.3 20,010 21,173
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