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A Study on the Performance of Recycled Asphalt Pavement using Hot
Recycling Plant
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Abstract

The recycled asphalt concrete has gotten increasing attention due to the environmental issues. The
volume of reclaimed asphalt has increased significantly for last few years because of city remodeling,
pavement maintenance, utility excavation, and road widening. Considering the value of reclaimed
asphalt, it is rather used for the recycled asphalt concrete than it is used for fill and cover up
material instead of soil. This research will be a supplements incomplete issues from existing research
results and suggests the quality control guideline for recycled asphalt concrete and upcoming laws.

As the first step of research, the trial construction of RAP(Recycled Asphalt Pavement) performed in
expressway construction sites. These trial construction sites have been checked every years. And
another construction sites studied and selected for more deeper performance check of RAP. For this
checks, we used automatic pavement survey equipment and computerized analysis tools. Also,
DSR(Dynamic Shear Rheometer) was used for the fatigue life calculation of binder blends(RAP and
virgin binder).

As a consequence of this research, the application of recycled asphalt provides good enough quality
for highway construction. The preceeding literatures reviewed shows that the asphalt rejuvenator are
used in many countries but that type of chemical agent are not used in Korea. By using the data of
trial construction and mix design in Chongwon-Sangju construction lane, the surface and base courses
consisted with the 10% and 30% rap mix asphalt section maintains good performance for up to 7
years. Through the performance check and laboratory tests(DSR), the quality control and mixture’s
low temperature prevention are the important factor and chemical agent necessary for increasing the
fatigue life of RAP binder.
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32 2R} AlEA|Z Type caterory 1st 2nd 3rd average

Void 4.24 4.06 4.33 4.21

Aze] ARe ok 1AMELS 5-pm)o]n], T EAA] gﬁgﬁg‘g Stability | 1367 | 1493 | 1350 | 1403
= 20cm, AAolA~E 71= 15~25cmE A)e{Fig 2033k Flow

ABEAS T Vgl BE EHE LA AL omow| P | | T | *
A7) Alwe] 548 ERE bRl ¥R Hegd) Void | 438 | 440 | 432 | 437
AAE HIRY 2= J?%?ﬂ—% FHA R ANSIAT

RAP40% | stability | 1650 1520 1624 | 1,598
221 APAIFANME 13 AlggolA Yehd E84 (Surface) Y
A

Aoz RAP TR 10%} 30%2 243ke] A)e Flow

= ©.0lem| 28 25 34 29
Ak FAE =44 AYEAY 10% TASF EHE :
Xe Lo 24 JeEhA] &gkon) 30% 9 &% Void 7.07 6.06 6.77 6.64
woME 2= AskEe] vy AA Yeht $47] 2w RAP40% | stability | 1490 1529 1380 | 1,466
goll A Fo5 71eY Fart dE AoE Yehdth (Base)
Flow 41 29 35 35

AlZR7H 2 =A
4. AiZ7Zh @d ZA Void 3.84 6.57 6.31 5.57

RAPS0% | stability | 1686 1749 1436 | 1,561

AgolBEY 1Y & BANOE ARl FL (Base)
BASARS BE 24 BAE ste] Tl AN okrBE Pov | o | o | o |
= (0.01cm)
g Agsle] AT TS el 3N WHTY
24D % SRR EALE AASEE @A A olBE
5 Fecwvcled SurfacelRaP 3025 Fecuvcled Sudace{RAP 4025 Fecwcled SurfacelRAaP 30%5)
cr
le 130m PR < ] R U s
Fecwvcled Fecwcled Fecwcled Fecwcled i
15cm base(4025) BEase(50%) Base(402:5) Base(502:) !
le—— B5M — - fe—— EEM - B5Mm - BSm —m D
] PCC paverent
E
20cm Anti—-Frost Iwver
Fig 1. The cross-sectional diagram of 1st RAP trial construction
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Fig 2. The cross-sectional diagram of 2nd RAP trial construction
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Table 2. The performance survey results of Recycled asphalt pavement sections in Cheong-ju
. Traffic Flow 0 . longitudinal
Section (veh./day) method crack rate(%) rutting(mm) profile(m/kn) Remark
2007 0.37 5.39 1.21
survey - go through a town
national road 2937 equipment | 2008 1.10 5.42 1.68
no. 3 ’ man power - average evennesssome rutting on the skid prevention section
survey - longitudinal cracks on center line
' survey 2007 0.03 1.63 1.93 '
national road equipment | 2008 0.10 1.89 153 Dowm and Upvward
no. 28 4,578
6)) man power - no rutting and crack -Good evenness
survey - Good pavement conditin
survey 2007 0.02 1.93 2.59
national road equipment | 2008 0.11 2.13 1.70
no. 28 9,540
%) man power - no rutting and crack -Good evenness
survey - Good pavement conditin
donal road survey 2007 0.32 1.75 1.15 surface contaminated
national roa ;
equipment b mud
10.30 1010 quip 2008 0.35 2.02 1.58 Y
6)) man power - no rutting and crack -Good evenness
survey - minor cracks
survey 2007 0.12 3.59 1.11 . surface
national road ; ;
equipment contaminated
10.30 1,300 quip 2008 0.52 3.56 1.68
%) man power - no rutting and crack -Good evenness
survey - minor cracks(on poor compaction
survey 2007 2.94 3.22 1.29
. - Upward
. equipment | 2008 4.88 2.80 1.73
national road 643
n0.59 man power - partial rutting -poor evenness
surgle - cracks(alligator cracks etc.)
y - Freeze and thaw was main reason of this alligator cracks
survey 2007 0.15 3.02 1.46 - nearby stone
) equipment | 2008 1.63 3.14 1.74 crushing site located
national road 11.962
no.67 ’ man power - partial rutting -average evenness -low cracks
P - Although nearby stone crushing site caused heavy traffic, cracks was low
survey "
condition.
2007 0.01 3.01 1.62
. survey - Good condition
Chungju- 303 equipment | 2008 1.04 3.03 1.71
roundabout man power - partial rutting -good evenness
survey - Good conditon(very low traffic)
2007 0.00 2.53 2.11
eqsli;\ﬁgnt 2008 0.09 2.99 1.81 + Good condition
rural no. 509 1,530 ’ ’ ’
fman power - No rutting -Good Evenness No cracks
survey
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Fig 3. Asphalt fatigue test result(example)
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Table 3. DSR test conditions and Failure Criteria

DSR Type Plate-Plate type

Control Condition Strain control

Plates 8mm

Gap size 2mm

Frequency 5Hz

Max. Test duration 6-12 hours

Temperature 20C

Failure Criteria 50% lower than initial G* value

53 &laidnt

Agle] AME3E FF ol=FERYE 12~18)¢) Ao}
2ZES] YU S-S 25%, %= e H HAE A
S351A] it Wlo|x olrTEE W] HIARHS F
ale] PGS 64-22= 1| ich

Uk wjo]2s o} AFE FF OIARE HRILE EF
3 HF 923 dY= oo 2k

Comparison of Fatigue lifes(%)

RAP-34% 50%
RAP-25% 66%
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Fig 4. Fatigue test results of RAP Blends
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