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ABSTRACT

As an increase in the amount of RAP, there are growing interests in recycling asphalt concrete. In case of using the RAP as recycled
asphalt pavement, it tends to be quality deteriorate. Therefore, the amount of RAP using is advised to be limited or has to be used with
rejuvenator. In this study, asphalt mixture containing WMRA was analyzed to be used up to 50% for the sake of convenience on the
process. As the results of evaluation, there was no significant difference in case of using 30% of RAP in the test of Marshall stability.
However, in case of WMRA using up to 50%, it was satisfied criteria by flow value at 34.7. Further, result of toughness test was found
that the crack resistance showed 55% higher than using straight asphalt when using WMRA binder up to 50%. According to the results
of directly comparing crack resistance through repeated direct tensile test, it was shown that the fatigue crack resistance of WMRA
pavement was increased by 263%. Therefore, it was shown that WMRA binder was effective in recycling RAP because WMRA binder
could increase the percentage of RAP using up to 50%.
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Fig. 2. Alligator Crack (Huh, 2009)
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Table 1. Physical Properties of Reclaimed Asphalt (MOLIT, 2012)
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Table 2¢] FHAIAER HITHIAIS Hagsiom, HF olde
FeHOptimum Asphalt Content, OAC)2] AAHL F=E 4%E
UeRH Z27)2(SPS-KAI0002-F2349-5687)S TEEsH= A
& 7IEo R 9k B3 uigAAIE 13 FAAMAIEES WMRA
nlelt] @ Straight Asphalt (SA) HlCIT]e] pazas
135£5°C, 160+5°C, Z12jal tl2&es= Z42F 115+5°C, 135+5°C
Fom, npRl7|E ARgste] Y 753 tiRls ArfEkeick
H|3HA] A3 RAP] ZHRol~E vijltiel WMRA vRITHE
35t OACE 4.9%= AAsIITE
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T HUT I

—B—RAP50% ——RAP30% RAP 0% C -

Percent Passing (%)
o5 888883888

Type Rescription Result 008 03 06 25 5 10 13 05
0ld Asphalt Content (%) 3.8< 442 Sleve Size (mm)
penetration (25°C, 1/10 mm) 20< 30 Fig. 4. Blended Grade According to RAP
Amount of Material passing test 5> 17 Table 2. Desian A Blend for District Asohalt Mix Desi
size 0.08 mm in aggregates (%) . able 2. Design Aggregate Blend for District Asphalt Mix Designs
. RAP (%)
Sieve
100 RAP 0 RAP 30 RAP 50
900
w00 25 mm 100 100 100
2 100 20 mm 100.0 100.0 100.0
o
i™ 13 mm 84.4 82.4 84.4
g 500
S o 10 mm 683 66.6 683
5w 5 mm 543 56.6 54.3
e 2.5 mm 4138 424 418
100 —e—RAR Gradation
00 0.6 mm 23.0 21.2 23.0
0.08 03 0.6 25 5 10 13 20 25
sieve e () 0.3 mm 15.8 15.1 15.8
i ) . 0.15 mm 9.4 94 94
Fig. 3. Plots of Design Gradation for Warm and Hot-Recycled
Asphalt Mixtures 0.08 mm 4.4 49 44
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Table 3. Results of Marshall Stability Test
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Fig. 6. Indirect Tensile Strength : ITS

Table 4. Results of ITS Test

Mixture Binder Type Stability (N) | Flow (1/10 mm)
14,361 21.5
SA 11,782 223
13,139 242
RAP 30% AVE. 13,094 22.7
11,445 274
WMRA 9,656 30.8
10,121 29.0
AVE. 10,407 29.1
12,534 18.4
SA 10,504 19.8
9,604 18.1
RAP 50% AVE. 10,881 18.8
9,870 322
WMRA 8,346 36.5
9,086 354
AVE. 9,101 34.7
10,750 24.5
VA 100% SA 10,570 27.1
10,497 28.8
AVE. 10,606 26.8
e . Stability --e--Fbow 75
15,000
12,500
2 1000 H
z 2
E 7,500 E
5,000
2,500

SA WMRA SA WIMRA SA

RAP 30% RAP 50% VA 100%

Fig. 5. Results of Stabilit
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Classification | Binder Type | ITS (MPa) | Disp. (mm) | Toughness (N-mm)
1.04 1310 10,267
SA 1.04 1.339 10,012
1.01 1.345 11,450
RAP 30% AVE. 1.03 1.331 10,450
0.85 1.639 12,067
WMRA 0.98 1.557 10,492
0.95 1.530 9,892
AVE. 0.93 1.575 10,817
1.08 1211 7,493
SA 1.07 1.310 7,854
1.03 1.255 6,587
RAP 50% AVE. 1.06 1.259 7311
1.05 1.559 10,543
WMRA 1.01 1.638 11,886
0.87 1.598 11,604
AVE. 0.98 1.598 11,344
1.05 1.345 11,524
VA SA 1.01 1.364 11,006
100% 1.04 1.243 11,016
AVE. 1.03 1317 11,182
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Fig. 9. Concept of Overlay Tester

Fig. 10. Specimens for Test
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Fig. 11. Crack of The Specimen

Table 5. Test Results by Thickness (0.64 mm)

. . Binder Repetition No. at Retained Load
Classification
Type 70% 50% 30% 10%
SA 3 7 32 953
RAP 30%
WMRA 2 5 27 1059

Table 6. Test Results by Thickness (0.8 mm)

Binder Repetition No. at Retained Load
Type 70% 50% 30% 10%

Classification

SA 4 10 28 316
WMRA 3 7 50 832

RAP 50%
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