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Correlation Analysis of Asphalt and Asphalt Mixture Index Before
and After Aging Stages

ZHANG Yingsen, GAO Ying®, GUO Qinglin, YANG Hanchao
(School of Civil Engineering, Hebei University of Engineering, Handan, Hebei 056038, China)

Abstract; In order to analyze the correlation between asphalt and asphalt mixture indexes before and
after aging, this paper carried out a series of indoor experimental tests including: asphalt penetration,
ductility and softening point tests at different aging stages, and the semi-circular bending tensile test of
AC-13 asphalt mixture in different aging periods under the condition of medium and low temperature to
analyze the evolution laws of the mechanical strength, the elastic modulus and the fracture energy of the
mixture; The correlation regression analysis is carried out between the three indexes of asphalt before
and after aging and the mechanical indexes of asphalt mixture. The test results show that the initial stage
of aging has a great influence on the strength and elastic modulus of the mixture, and the aging is more
sensitive to the elastic modulus; The mixture has an obvious effect on the low-temperature fracture ener-
gy, and the medium temperature fracture energy is significantly higher than the low-temperature fracture
energy. The strength and the elastic modulus of mixture before and after aging have high a linear corre-
lation with the three indexes of asphalt. Penetration can predict the mechanical properties of mixture at
medium and low temperature.
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Tab. 1 Basic performance of asphalt

HoRFE bR SCIE S AREELK
EFAJE/0. Imm (25 °C) 80 60~ 80
FEREE/cm(15 C) 118 >100
LI =VA 50 >45
IR/ (Pa - s) 211 >180
TR % 1.9 <2.2
N/ % 287 >260
R/ (g em™) (25 C) 1. 006 6

2 EREAREARIENR(SidhkaE)
Tab. 2 Basic technical index of aggregate
( after flushing treatment)
HEPRAR/mm WK/ % RVAAXTEEE R TAHX %

13.2 0. 567 2.723 2. 697
9.5 0. 632 2. 681 2. 650
4.75 0.523 2.679 2. 656
2.36 — 2. 675 —
1.18 — 2.708 —
0.6 — 2.713 —
0.3 — 2.713 —
0.15 — 2.713 —
0.075 — 2.712 —
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Fig. 1 Grading curve of AC-13 asphalt mixture
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Tab. 3 Aging test method
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Fig. 2 Semicircle bending tensile test
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Tab. 4 Changes of three major indexes of

asphalt before and after aging

ZAM B EFAEE/0.1 mm BAk S/ C FEFE/ecm
K& 80 50 39

A 49 54
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Fig. 4 Evolution law of elastic modulus
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Fig. 7 Evolution law of fracture energy
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Fig. 8 Correlation between strength and three indexes of asphalt at —10°C
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