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Aggregate Crushing Behavior of Asphalt Mixture Incorporating Waste Glass

and Its Effect on Performance

LI Yiming, LI Xinze, CHENG Peifeng, CHEN Xiule, GUO Shuang

(School of Civil Engineering and Transportation, Northeast Forestry University, Heilongjiang, Harbin 150040, China)

Abstract: Utilizing crushed waste glass as a substitute for natural aggregate in asphalt mixtures presents
significant economic potential and environmental protection advantages. However, compared with natural
aggregates, the low-strength glass aggregates are prone to crushing under load, necessitating an investigation
into the crushing behavior of glass aggregates under load and its influence on the performance of asphalt
mixture. In this paper, the crushing behavior of the mixture was analyzed through rotational compaction test
and digital image processing technology, using the aggregate crushing index of the mixture as an indicator to
evaluate its road performance. The results show that as the number of compaction times and the proportion of
glass aggregates increase, the aggregate crushing index of the mixture rises, leading to more pronounced
crushing phenomena in glass asphalt mixtures, primarily due to the crushing of glass aggregates. By extracting
the void information from the cross-section of the glass asphalt mixture specimen, it is found that the void
number and the void area in the mixture decrease with an increase in the number of compaction times and the
proportion of glass aggregates. Within a certain range of glass content, the crushing behavior of glass
aggregates significantly impacts the road performance and durability of the asphalt mixture, while having no

noticeable effect on skid resistance. As the aggregate crushing index of the glass asphalt mixture increases, the
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high-temperature performance of the mixture deteriorates; when the crushing index is greater than 4.45%, its

resistance to high-temperature deformation does not meet the specification requirements. Conversely, when the

crushing index is below 3.25%, the low-temperature cracking resistance, water stability, and durability of the

mixture are improved, but exceeding this threshold adversely affects the mixture’ s low-temperature cracking

resistance, water stability, and durability. Therefore, it is suggested that the glass content in glass asphalt

mixture should not exceed 20%, and the number of rotary compaction times should not exceed 150.

Keywords: glass aggregate; asphalt mixture; aggregate crushing; digital imaging technique; road performance;

crushing index
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Figure 3 Design gradation of glass asphalt mixture
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Table 4 Optimal asphalt dosage for glass asphalt mixtures
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Figure 4 Rutting test specimen mold (unit: mm)
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Figure 6 Cross-section treatment of glass asphalt mixture
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Figure 7 Compaction degree curves
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Table 5 Void ratio after 200 compaction cycles
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i 18 8 1] 4401 . % T GSMA-13, A5 IR A kL v i 1%
A2 R A MR BV AR SRR TR L H 4.75~9.5 mm 2 [a] K}
JoT i AR Ak S 1 R, U 4.75~9.5 mm i [l 1Y
A2 RE Y o B G B o B . LB A R G R AR R
K, 4.75~9.5 mm R85 BB P9 A A2 RHBL G RO . TSI
B B IS AR R KR R R IR B AR R I R e i
JE 52 R UOBC, Y947 9.5 mm LA R A% 4 42 R A 15
R AN K o PRI, B AR R ) M A R CA SRR
i3S A
Xt AR B B R SMA-133R AR, &b e i
RSB 5, 2.36 mm DL Lok A% 1 48 R AR B AR,
oA G2 kT a B 0 . AE R B B A B AT L 9.5~13.2
mm [ 8 ) 7= A T i A B SR R
1Y AR ) 3 B R AR Y L AR i 4.75~9.5 mm . H. 3% 55 42
HF A AR R A, 7 A Y A S i B R
S R S T A2 ph R AR R, T A B B AR R
I 35 45 kLR A AIC, 76 1R 32 0 W BT B S 4R R
KA
R B G T 1 AS [R) 3% 338 05 75 TR A RHal 14 3
23 W B3t R T R VR R, R LA S TR R S )

VT B 285 AR il 0 T 1 25 B 2 B 181 9 .10 fir /s o
1200 BRI /%
+(])0

< 1000
] —v—30
&
=
X 800
600 . '
100 150 200
e i 52 ALk
B9 RGBEE=HEHE
Figure 9 Number of voids in specimen cross-section
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Figure 10 Void area in specimen cross-section
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Figure 11 Pendulum values and structural depths
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Figure 12 Indirect tensile strength at low temperature
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Figure 14 Freeze-thaw splitting strength ratios
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