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Study of Artificial Aging Procedure for Asphalt Mixtures
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Abstract

This study was carried out for developing artificial short-term aging (SA) and long-term aging (LA) methods of asphalt mixtures in
which the aging level is properly matched with those of RTFO and PAV aged binders, respectively. 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 were aged at 110°C for 24, 48, 72 and
96 hours for SA. Large molecular size (LMS) were measured using GPC after SA and LA to evaluate aging extents of each mixture with
aging time. It is shown that the LMS was increased with aging time increment, and that from the LMS(%) change ratio, it was possible to
suggest an appropriate artificial aging time which is corresponding level of aging with RTFO and PAV. It was found that SA was
somewhat strong and LA for 48 hours at 110°C would be appropriate if sort-term aging is properly controlled.

Keywords : GPC, LMS, long-term aging, short-term aging
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E 1. Fundamental properties of binders used

Binder Pex?;’aémn Igflgiglsittl; PG(%r)a de L?,A%S)* Note
(0.1mm) |135C (cP)
Pen60-80 | 71 425 64-22 12.39
LDPE6%| 52 1275 76-22 12.00
PG76-227 47 1325 76-22 13.00

* LMS : Large Molecular Size
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28 2. (a) GPC system, (b) lllustration of typical GPC
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3.1 GPC

29 NEZT Jobd EFE] BeE

AHESte:. AX R 473l Azhe] doldsE dFEa
¥ 2. Result of GPC test
. . LMS Increment . . LMS Increment
Mixture type Aging level %) of LMS(%) mixture type Aging level %) of LMS(%)

Original " 124 - Original 124 -
i SA? 20.1 62.1 . SA 187 509
(ljg:mss LAY 24 hr 218 75.7 ?9“;‘: LA24hr 20.1 622
Pen60-80 LA48hr 227 838 Pen60-80 LA48hr 20.8 679
LA72hr 231 864 LA72hr 214 727
LA96hr 21 784 LA9hr 22 789

Original 120 - Original 120 -
. SA 20.1 615 i SA 175 458
%n;nlssn LA24br 21.8 819 ?9115;5; LA24hr 189 515
LDPE 6% LA48hr 242 101.7 LDPE 6% LA48hr 185 542
LA72hr 237 915 LAT2lr 19.1 592
LA9hr 240 1000 B LA%hr 196 63.3

Original 130 ; Original 130 -
. SA 209 60.8 ) SA 20.3 56.2
?;r:ulssn LA24hr 252 93.8 ?;;1: LA24hr 20 69.2
PG 7622 LA48hr 253 94.5 PG76:22 LA48hr 256 96.9
LAT2hr 26.1 100.5 LA72hr 255 96.2
LA%hr 2601 1000 LA%hr 24.7 90.0

Original” 124 ; Original 124 -
) SA? 199 306 o SA 199 60.6
(13;3;11: LAY 24 hr 20.5 65.5 (1;9;1“1:11: LA24hr 20.1 622
Pen60-80 LA48hr 205 65.5 Pen60-80 LA48hr 213 719
LA72hr 215 735 LA72hr 215 735

LA9hr 214 7.1 LA%%hr 21.7 75.1

Original 120 } Original 120 -
. SA 179 492 . SA 18.7 55.8
??;‘If LA 188 567 ?{ﬁf LA 24N 191 592
LDPE 6% LA48hr 198 650 LDPE 6% LA48hr 196 633
LA72hbr 199 .658 LA72hr 20.1 675
LA%hr 194 61.7 LA9%hr 206 1.7

Original 130 : Original 130 -
. SA 24.5 88.5 ) SA 182 400
‘13;31;“1;6 LA24tr 253 946 (_;’;n;: LA24hr 252 938
PG76.22 LA48hr 25.1 93.1 PG76.22 LA48hr 26.1 100.8
LA72hr 263 1023 LA72hr 262 101.5
LA%hr 264 103.1 LA%hr 27 1077

1) Original : fresh binder, 2) SA : Short-term aging, 3) LA : Long-term aging
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(a) gneiss 13mm
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(b) gneiss 19mm
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22 3. Relationship of LMS (%) with aging time
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T8 5. Average LMS(%) increasing ratio for each
binder mixture and mean and prediction line
(data of table 2)
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