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Effect of Ultraviolet Aging on Cracking Characteristics of Warm Mix
Crumb Rubber Modified Asphalt Mortar

CUI Shichao"*, WANG Lan"*"

(1. School of Civil Engineering, Inner Mongolia University of Technology, Hohhot 010051, China;
2. Key Laboratory of Civil Engineering Structure and Mechanics of Inner Mongolia Autonomous Region, Inner

Mongolia University of Technology, Hohhot 010051, China)

Abstract: In order to study the effect of ultraviolet(UV) aging on the cracking characteristics of warm mix crumb
rubber modified asphalt mortar (CR-WAM ), SDYK surfactant type warm mix crumb rubber modified asphalt mortar
(CRS-WAM), EM viscosity reducer type warm mix crumb rubber modified asphalt mortar(CRE-WAM) and hot
mix crumb rubber modified asphalt mortar (CR-HAM) were studied. The influence of UV aging time on the cracking
characteristics of asphalt mortar was analyzed with the help of digital image correlation (DIC) technology, single-edge
notch bending (SENB) test and finite element method. The results show that after UV aging, horizontal displacement
(U) and horizontal strain(EXX) of cracking point of asphalt mortar, stress intensity factor( K) and regional damage
factor(D) all increase, and with the increase of the time of UV aging, the growth rate is getting faster and faster.
The anti-cracking and anti-aging ability of CR-WAM is better than that of CR-HAM. CRS-WAM has the best
anti-cracking and anti-aging ability and followed by CRE-WAM. Crack length, crack inclination angle and crack

WSk B 1:2020-11-13; 811 H #:2021-01-08

FEAWE E R QSRR A B (11762012) 5 95l F SRR 24 36 4 B8 Bh 0 H (2019MS05079) 5 P9 53 11 1A IX S H 3 AR 2 6 05 H
(2019GG031)

B—AEE A IHE (1993—) 3, NSl R, ISl Tl K240+ . E-mail: cuishichao 1000@126.com

WIRAER £ K (1966—), 2, ALt A, 5l Toll R 2082, 144 0, 1+ . E-mail: wanglan661018@163.com



286 FESE R A S I

o5 25 %

position have great influence on K value. The longer the crack length, the closer to the midspan position, the smaller

the tilt angle and the larger the K value is, the more obvious the stress concentration is, and the asphalt mortar is

easier to crack.

Key words : warm mix crumb rubber modified asphalt mortar (CR-WAM) ; UV aging; DIC technology;

damage characteristic; cracking characteristic
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Table 1 Mix proportion of asphalt mortar

Sieve size/mm 2.36 1.18 0.6
Passing ratio(by mass)/ % 29.5 17.4 12.4

0.3 0.15 0.075 <0.075
11.6 6.8 8.0 14.3
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Table 2 K values before and after UV aging

N/mm*”*
Aging type CRHAM  CREWAM  CRSWAM
Original 7.797 7.645 7.197
UVl 9.351 9.012 8.965
uv3 14.782 13.249 13. 142
uvs 20.890 19.752 19. 051
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Table 3 Abaqus contour integral for K value
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1 2 3 4
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K, 7.671 7.658 7.672 7.690
K, 0.728 5 0.724 3 0.8244  0.8189
MTS direction —10. 66 —10. 62 —12.00 —11.89
J from K 0.164 9 0.164 4 0.1654  0.1661
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Fig.6 K values under different conditions
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