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ABSTRACT

Researches on resources recycling in the field of construction have made an extensive progress such as recycled aggregate
of waste concrete and recycling of asphalt. On the other hand, there are almost never researches on pavement method with used
waste frying oil. In South Korea, 0.2 million ton used waste frying oil is discharged every year. It is guessed that about 0.1 mil-
tion ton used waste frying oil can be collected. If used waste frying oil is recycled, it is expected that disuse cost will be reduced
and water pollution of rivers will be prevented. Therefore, the purpose of the study was to evaluate on mechanical features
(strength, water resistance, chemical resistance, abrasion resistance, freezing and thawing resistance and permeable coefficient)
whether dense graded permeable concrete mixing silica sand with flexible alkyd resin manufactured by making ester reaction
with collected used waste frying oil to make alkyd resin could be applied to road pavement for non-roadway. The results of the
study were as follows. In flexural strength, it had 1.6 times as much as road design standard 4.5MPa. In water resistance, chem-
istry resistance and freezing and thawing resistance, they had lack of strength in early age. As age went by, they didn’t have
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large changes. And curing temperature had phenomenon of increase in strength at rather low temperature than high temperature
by glass transition temperature of resin. Therefore, considering workability, strength and durability when it was applied to road
pavement, it was reasonable that the mixing ratio of flexible alkyd resin was 10~15% in comparison with silica sand weight.
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Fig. 1. Test device diagram for permeability coefficient.
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Table 1. Comparison of compressive and flexural strength
Compressive strength (MPa) Flexural strength (MPa)
Spec. c]z:ltgzs Dry curing Water curing Dry curin, Water curing
%) (day) (day) (day) (day}
30 90 5 10 15 20 30 30 5(35) | 15(40) | 20(50)
PB-6 6 6.98 7.58 532 511 4.94 5.03 5.07 4.69 4.15 4.03 4.01
PB-8 8 7.62 8.96 6.10 5.84 5.57 541 543 541 4.65 431 4.21
PB-10 16 9.13 10.02 7.70 7.30 6.96 6.85 7.05 6.47 542 5.05 4.90
PB-12 12 1048 | 1097 930 8.50 822 8.05 8.15 7.16 6.01 593 5.71
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Fig. 1. Compressive strength by water immersion.
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Fig. 2. Flexural strength by water immersion.

Table 2. Compressive and flexural strength by curing temperature

Spec. Binder contents Compressive strength (MPa) Flexural strength (MPa)

(%) -20°C 20°C 60°C -20°C 20°C 60°C
PB-6 6 9.75 6.98 5.35 6.75 469 3.25
PB-8 8 11.36 7.71 5.70 737 541 3.54
PB-10 10 13.07 9.13 6.26 8.38 6.47 4.08
PB-12 12 14.51 10.48 721 9.93 7.16 4.46
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Fig. 4. Flexural strength by curing temperature.
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