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Intelligent Compaction of Asphalt Pavement and Its Key Influencing Factors

ZHU Huifang, WANG Liang

(Zhejiang Transportation Group Expressway Quzhou Management Center, Quzhou, Zhejiang 324000, China)

Abstract: Intelligent compaction, as a new type of road construction quality monitoring and management
technology, has been widely used in the compaction process of asphalt pavement. However, due to the lack of
understanding of the compaction process and the interaction mechanism between asphalt mixture particles, the
problems of over-compaction and non-uniformity of compaction often occur in the actual construction, which
seriously affects the quality of road construction and service performance. In this study, through the
combination of the engineering field and indoor tests, the variation characteristics of asphalt mixture
compaction with the number of compaction were analyzed by using the semi-variance function of the
geostatistical model, and the effect of temperature on the mixture compaction was discussed. Moreover,
through the indoor gyratory compactor and SmartRock sensor, the force and rotational angle characteristics of
mixture particles were revealed from the fine scale under different compaction temperatures. The results show
that the size and uniformity of compaction are not always positively correlated with the number of compaction.
Over-compaction may result in lower compaction and uniformity. Meanwhile, the variation of field compaction
temperature has a significant effect on the compaction of mixtures. At higher temperatures, the compaction of
the asphalt mixture increases faster, and the final compaction uniformity is higher. Through the quantitative
study of the fine-scale response of the mixture by considering the force and rotational angle characteristics by

SmartRock sensor, it is found that the dynamic response within the mixture can directly reflect the asphalt
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mixture compaction changes, and the temperature change and compaction effect do not always show a positive

correlation. Only in the appropriate temperature range, the asphalt mixture can achieve the best compaction

effect.

Keywords: road engineering; intelligent compaction; smart particle sensor; gyratory compaction
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Figure 1 Intelligent compaction test section
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Figure 2 Compaction index working principle
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Figure 5 Indoor gyratory compaction tests
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Table 1 AC-20 mineral grading

L (mm) B 5B 2R3/ A

e
26.5 19 16 132 95 475 236 118 0.6 0.3 0.15 0.75
W EL  100.0  99.5 85.6 70.4 56.8 38.0 28.6 198 124 9.2 7.5 6.0
ZNhe ERR 100.0  100.0  90.0 82.0 70.0 46.0 36.0 28.0 22.0 16.0 12.0 7.0
HECFMR 100.0  90.0 74.0 62.0 50.0 32.0 220 16.0 10.0 6.0 4.0 3.0

FR2 AEEZREATHEHIEENSH
Table 2 Evaluation parameters of material uniformity

under different compaction times

Ji 5k HOLGETT A 45 21 W R GE T 2A A 45 2R
i il bRifEDE o WEEC,  WEAEHEC
1 26.09 13.49 5.92 39.53
2 56.40 11.24 4.33 35.32
3 86.94 9.72 7.24 32.84
4 100.43 7.24 3.81 31.80
5 116.31 5.82 3.98 28.92
6 114.15 6.56 2.49 30.66
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Figure 6 Distribution of compaction and temperature fields after compaction
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Figure 7 Compaction index in different areas after compaction
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Figure 8 Results of geostatistical analyses in different regions
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Figure 9 Variation of sensor monitoring indexes with

gyratory compaction times during compaction
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Figure 10 Variation of rotational angle monitored by

sensor at different compaction temperatures
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Figure 11 Number of compaction times required to achieve

compaction stability at different temperatures
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