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Methodology for Modifying Aging Condition of
Hot-mix Recycled Asphalt Mixture
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Kim, Kwang Woo  Hong, Sang Ki Lee, Gi Ho Doh, Young Soo
Abstract

This is a basic research for producing hot-mix recycled asphalt mixtures and suggesting methods for solving quality problems, if
any. Various mixing methods are introduced to make aging evenly between old and virgin aggregates and to improve aging
conditions. Gel-permeation chromatography(GPC) analysis was performed to evaluate aging of binders coated on coarse
aggregates and a matrix separately. Round-shaped aggregates(13mm gravel) were used in manufacturing mixtures for analysis of
aging levels in recycled mixtures. It was found out that there was significant difference in aging levels between the binder coated
on RAP's coarse aggregates and on virgin aggregates in a recycled mixture. The difference in the aging level was reduced by
modifying mixing method(RAP and virgin binders were mixed first and then virgin aggregates were introduced). Among A to E
mixing methods studied, the D was turned out to be the best.

Keywords : hot-recycled asphalt mixture, aging state, GPC, Round-shape aggregate,
RAP’s coarse aggregate
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E 1. Properties of Rejuvenator
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3% 1. (a) 13mm gravel and
(b) fine aggregates used for aging level test
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a2l 2. lllustration of typical GPC for virgin and
old asphalts
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1% 4. lllustration of GPC sampling method
{(a) new method developed in this study and
(b) typical method
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E 3. Properties of RAP binder and Virgin asphalt

. Binder RAD AC 80-100
Properties Virgin RTFO PAV
AP Contents (%) 54 - - -
Penetration (0.1 mm), 25C 25 84 43 18
Absolute viscosity (ps), 60T 13,751 1,349 2,845 40,518
LMS (%) 18.67 12.94 - -
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# 4. GPC results of three types of aggregate

o Large molecular size (%) )
Mixing Ratio
method from RAP |from Matrix| from Virgin @/

agg. (R)® D agg. (V)®

A 16.17 15.21 14.42 1.121

B 23.04 - 23.59 -

C 15.24 15.10 14.84 1.024

D 14.95 15.10 14.62 1.022

B 16.58 16.42 15.58 1.064

Virgin mix - 14.81 14.23 -
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12| 5. Three aggregate types in recycled mixture
for aging level test
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