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ABSTRACT

PURPOSES : The objective of this study is to ascertain the curing period of cementless cold central plant recycled asphalt base-layer, using
mechanical analyses and specimen quality tests on the field.

METHODS : Cold central plant recycled asphalt base-layer mixture was produced in the plant from reclaimed asphalt, natural aggregate,
filler for the cold mix, and the modified emulsion AP using asphalt mix design and plant mix design. In order to examine the applicability of the
curing period during the field test, the international standards for the possibility of core extraction and the degree of compaction and LFWD
deflection were analyzed. Moreover, Marshall stability test, porosity test, and indirect tensile strength test were performed on the specimens of
asphalt mix and plant mix design.

RESULTS : The plant production process and compaction method of cementless cold central plant recycled asphalt base-layer were
established, and the applicability of the optical moisture content for producing the mixture was verified through the field test. In addition, it was
determined that the core extraction method of the conventional international curing standard was insufficient to ensure performance, and the
LFWD test demonstrated that the deflection converges after a two-day curing. However, the back-calculation analysis reveals that a three-day
curing is satisfactory, resulting in a general level of performance of dense asphalt base-layer. Moreover, from the result of the specimen quality
test of the asphalt mix design and plant mix design according to the curing period, it was determined that the qualities satisfied both domestic and
international standards, after a two-day curing. However, it was determined that the strength and stiffness after three-day curing are higher than
those after a two-day curing by approximately 3.5 % and 20 %, respectively.

CONCLUSIONS : A three-day curing period is proposed for the cementless cold central plant recycled asphalt base-layer; this curing period
can be demonstrated to retain the modulus of asphalt-base layer in the field and ensure stable quality characteristics.
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Table 1. Percentage on Gradation Curve

Natural RAP RAP RAP Filler
aggregate | 25-13mm | 13—-8mm 8-0mm
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Table 2. Korea Quality Standards and Guidelines

Guidelines for the
Unification of Road
Pavements(2011)

Recycled
HMA Standard

5000 4200
st’\z:t?irlistha(lll\l) (Water— (Water—
Y Immersion 257C) Immersion 25C)
Flow(cm) 1-4 1-5

001 01 1 10 10

Fig. 1 BB—3 Gradation Curves of Combined Aggregates
(Natural Aggregate, RAP)
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Table 3. Abroad Quality Standards and Guidelines

USA Sweden China| Iran
Marshall 2224 5000
stability (Water— (Water— report| -
(N) Immersion 22°C) | Immersion 25°C)
Porosity(%) - 4-12 9-14 | 9-14
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Table 4. Percentage of Asphalt Mixing Design on
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Fig. 7 Visual Inspection of the Subbase

Table 5. LFWD Measurements of the Subbase =
oy £AE AastEA 2R oy
Subbase Subbase Surface osl= =] o1lH £33
LFWD deflection| LFWD modulus | temperature A _EEO}" "7 10ton = 55
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Mean value| 0.01203 (cm) | 1779 (kg/cm?) | 23.8 (C)
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Fig. 11 Core Sampling after 1 Days Curing
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Table 7. Pavement Analysis Input Data
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Thickness (cm) 1 40
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Fig. 15 Back—Calculation Modulus according to
Curing Period
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Table 8., Comparison of the Results of Plant Mixing
Design with Korea Standards according to
Curing Period

Plant mixing design mixture
Korea
> 3 7 2days€j 3days€j stan—
compared to| compared to | garg
days | days| days|7,¢ curing| 7days curing
Marshall
stability |6300 | 6540 | 6870 91.7% 95.2% 5000
(N)
Flow o 9 ~
(cm) 2.21 1213 | 2.09 94.4% 98.1% 2~5
ITS o 9
(Mpa) 0.29| 0.4 |0.56 51.8% 71.4% 0.15
Po(rf/j”y 989|945 |821| 16.6% 131%  |3~10
gOJ
?:'no.s =
% 0.4 >
-‘.;303 -

Curing Time(day)

Fig. 19 Indirect Tensile Strength (MPa)
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