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Estimation of Rutting Property of Artificially-Aged Asphalt Mixtures Based on LMS(%) and Sp
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Abstract

This study was carried out for evaluating correlation of aging level and deformation resistance of asphalt mixtures
conditioned by artificial aging treatment. The specimens were made of the short-term aged loose asphalt mixture which was
kept in a convection oven at 154°C for 2 hours, and then were artificially aged at 110°C for 24, 48, 72 and 96 hours for long-
term aging. Deformation strength (So) and large molecular size ratio (LMS(%)) were measured after short-term and each
long-term aging treatment to evaluate aging extents of each mixture with aging time using GPC(Gel-permeation
chromatograph) test. It is shown that the Sp and LMS(%) were increased with aging time increment, and that LMS(%)
quantity and Sp have relatively good correlation each other. This study found that the aged asphalt mixture had betier
resistance against rutting and it was possible to estimate rutting characteristics of asphalt mixtures by using LMS{(%) without
a binder recovery.

Keywords : GPC, Kim test, LMS, long-tern aging, short-term aging
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ZBER AT ARlAREE #4d719 A
Fo} Ao xANA To) AHgH o] ADEIAT
23k Low-density polyethylene (LDPE) 6%9
A2 Aot AZES Styrene-butadiene-styrene
(SBS)Z 7MAste] Aol gl PG 76-22 of
AYE BRINE A8 £ 12 AMSE of=%
E HRIGEY 718 455 YEhdn,

OEE

E 1. Fundamental properties of binders used

. | Kinematic | PG b }
Binder gg%‘egigl Viscosity |Grading L(l\,ﬁs) Note
: 135C (cP) | (©) ’

Peggo— 7 425 | 6422 | 12.39
LDPE

6% 52 1275 76-22 | 12.00
PGZ;G' a7 1325 | 7622 | 13.00
1) LMS : Large Molecular Size
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S5 "o, e »H*—i% F& A A=A

(screenings) 2 AH&std o™, A ¥A (mineral

331

filler) & 4314 48 A4adT Fe 24 A
A%E 13mng 19mm 25FE AT d=E
AduEy 9ds T4 Red = Y 24
3o} AME-3HET

2.2 A5}

B e | AolagEr} xPE R FFE

3 3 g2rE Ay 2 %A} 2= ¥ H AE 9 127!
53 (Collins et al. 1996)& 0]«9-01-221:]- o] ®
H A= PG 70014 PG 76 £F=9] 7%+ 154
o] A 37w QBN wjAI 189 wikE
3 oA S B s 7 ERER FAAES AR

3

gtk B AT E WA 2R 8 A otx
BE #2(Optimum asphalt contents: OAC) 22

b

{a)L.oose asphalt mixtures during short term oven aging and
(b)specimens for Kim test during long term oven again
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Conventional GPG sampling

New GPC sampling

a2 3, Schemiatic illustration of GPC sampling by
conventional and new method (Kim et al. 2006)
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(Small molecular size:SMS)E W&ttt Ure
o BH (Kim et al. 1995)°] 2A3I827 ©]
ZoA vt 2+ £443 71 #A17F 2 LMS
TS BX o) ARgEle] MBZEY FHY A A
£3l9eh. 98 GPC 2 & £ (Kim et al.
2006a, 2006b, AAZ 2007)o A8 A=<
=

3 ??=_13I_|. gl &t

=
3.1 Kim test

w3y e drxst & A4 10an FAIA 2074
2 753 A3gher Azsta, T2 470(SA
£)E A3 16709 FAAE BA 37 o84 =

E 2. Kim test result

Mixture type| Aging level Sp(MPa) I:fc rSeDr?;r;t Mixture type| Aging level S,(MPa) Incrse:zl;r)lt of
SAY 4.121 1.00 SA 3.669 1.00
Gneiss LA? 24 hr 4.391 6.55 Greiss LA 24 hr 4.013 9.38
13mm LA 48 hr 5.056 22.69 19mm LA 48 hr 3.749 2.18
Pen 60-80 LA 72 hr 5.283 28.90 | Pen 60-80 LA 72 hr 4.457 21.48
LA 96 hr 4.785 16.11 LA 96 hr 4.836 31.81
SA 5.027 1.00 SA 4.609 1.00
Greiss LA 24 hr 5.721 13.81 Greiss LA 24 hr 4.947 7.33
13mm LA 48 hr 5.927 17.90 19mm LA 48 hr 5.107 10.80
LDPE 6% LA 72 hr 6.263 24.59 LDPE 6% LA 72 hr 5.432 17.86
LA 96 hr 6.791 35.09 LA 96 hr 5.254 13.99
SA 4.102 1.00 SA 4.860 1.00
Greiss LA 24 hr 4.708 14.77 Greiss LA 24 hr 5.450 12.14
13mm LA 48 hr 4.796 16.92 19mm LA 48 hr 5.831 19.98
PG 76-22 LA 72 hr 5.231 27.52 PG 76-22 LA 72 hr 6.032 24.12
LA 96 hr 5.973 45.61 LA 96 hr 6.968 43.37
" SA 3.673 1.00 SA 4.234 1.00
Granite LA 24 hr 4.012 9.23 Granite LA 24 hr 4.673 10.37
13mm LA 48 hr 3.756 2.26 19mm LA 48 hr 4.837 14.26
Pen60-80 LA 72 hr 4.485 22.11 Pen60-80 LA 72 hr 5.038 18.99
LA 96 hr 4.843 31.85 LA 96 hr 4.516 6.66
SA 4.698 1.00 SA 3.632 1.00
Granite LA 24 hr 4.875 3.77 Granite LA 24 hr 3.922 7.98
13mm LA 48 hr 5.105 8.66 19mm LA 48 hr 4.151 14.29
LDPE 6% LA 72 hr 5.000 6.43 LDPE 6% LA 72 hr 4.847 33.45
LA 96 hr 5.415 17.38 LA 96 hr 4.473 23.16
SA 5.094 1.00 SA 6.015 1.00
Granite LA 24 hr 4.676 -8.21 Granite LA 24 hr 8.113 34.88
13mm LA 48 hr 5.663 11.17 19mm LA 48 hr 7.616 26.32
PG 76-22 LA 72 hr 5.902 15.86 PG 76-22 LA 72 hr 7.822 30.04
LA 96 hr 6.363 24.91 LA 96 hr 8.473 40.86

1) SA : Short - term aging  2) LA : Long - term aging
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E 2. Result of GPC test

. . Increment . Increment
[ 1 0,
Mixture type | Aging level | LMS(%) of LMS(%) mixture type | Aging level | LMS(%) of LMS(%)
QOriginal” 12.4 - Original 12.4 -
SA? 201 62.1 SA 18.7 50.9
Gneiss LAY 24 hr 21.8 75.7 Gneiss LA 24 hr 20.1 62.2
13mm 19mm
Pen 60-80 | LA 48hr 227 83.8 Pen 60-80 | LA 48hr 20.8 67.9
LA T2 hr 23.1 86.4 LA 72 hr 214 72.7
LA 96 hr 221 784 LA 96 hr 22.2 78.9
Original 12.0 - Original 12.0 -
SA 20.1 675 SA 175 458
Gnelss LA 24 hr 218 819 Gneiss LA 24 hr 18.9 575
13mm 19mm
LDPE 6% | LA48hr 24.2 101.7 LDPE 6% | LA48hr 185 54.2
LA 72 hr 23.7 975 LA 72 hr 19.1 59.2
LA 96 hr 24.0 100.0 LA 96 hr 19.6 63.3
Original 13.0 - Original 13.0 -
SA 20.9 60.8 SA 20.3 56.2
Gneiss LA 24 hr 95.2 938 Gnelss LA 24 hr 22.0 69.2
13mm 19mm
LA 72 hr 26.1 100.5 LA 72 hr 255 96.2
LA 96 hr 26.01 100.0 LA 96 hr 241 90.0
Original' 12.4 - Original 12.4 -
sa? 19.9 30.6 SA 19.9 60.6
Granite | 1224 hr 205 65.5 Granite | 1, 94 hr 20.1 62.2
13mm 19mm
LAT2 hr 215 735 LA 72 hr 215 735
LA 96 hr 214 72.7 LA 96 hr 21.7 75.1
Original 12.0 - Original 12.0 -
SA 179 49.2 SA 18.7 55.8
Granite | A 24 hr 188 56.7 Granite | A 94 hr 19.1 59.2
13mm 19mm
LA 72 hr 19.9 65.8 LA 72 hr 20.1 67.5
LA 96 hr 194 61.7 LA 96 hr 20.6 7.7
Original 13.0 - Original 13.0 -
SA 245 88.5 SA 18.2 40.0
Glfganite LA 24 hr 25.3 94.6 Glganite LA 24 hr 25.2 93.8
TNIN mim
PG 76-22 LA 48 hr 251 93.1 G 7600 | LA48T 26.1 100.8
LA 72 hr 26.3 102.3 LA 72 hr 26.2 101.5
LA 96 hr 26.4 103.1 LA 96 hr 27 107.7

1) Original : fresh binder, 2) SA : Short-term aging, 3) LA * Long-term aging

saEees =2y
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