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Investigation on mesoscopic pore characteristics in asphalt mixtures under
varied compaction levels based on CT technology
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Abstract: [Purposes] This study aims to delve into the profound impact of insufficient
compaction on the mesoscopic structure of pores within asphalt mixtures. [Methods] The
exploration of asphalt mixture pore mesostructural features under different compaction levels
includes the analysis of pore quantity, volume, spindle orientation, and coordination numbers.
[ Findings ] Throughout the asphalt mixture formation process, the principal axes of internal voids

gradually stabilize under the influence of external compaction forces. Additionally, with an
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increase in compaction cycles, the majority of voids within the asphalt mixture diminish in size.
However, some adjacent open voids gradually coalesce, forming larger open voids. Ultimately, as
compaction intensity rises, the average coordination number of voids decreases, leading to a
reduction in void connectivity and a gradual simplification of the overall void network complexity.
[Conclusions] This research endeavors to enhance the comprehension of the mesoscopic
variations in pore structures within asphalt mixtures under different compaction levels, offering a
more scientifically grounded basis for the design, evaluation, and maintenance of asphalt mixtures.
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scanning technology ; pore spatial distribution; mesoscopic characteristic of pore
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Table 1 Key technical specifications of SBS-modified
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Fig.1 Comparison image before and after cropping
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Fig.2 Comparison of single-threshold and multi-threshold segmentation results

SMA-13A
(a) 3D HFf

SMA-13B

>

SMA-13B

SMA-13A
(c) =3 B o3 B FIARIC

SMA-13A

SMA-13B

(b) 75 BRASRY

SMA-13A
(d) =3 Bl 2 A

SMA-13B

B3 FMmsargs R

Fig. 3 Pore mesoscopic structure processing results
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Table 2 Pore information table
[ERGE ARRas BR % | H RIS B /% | CTHIE SR /% | S BEE | SEAAR/mm’® | FE 2B A R /mm?
SMA-13A 5.0 5.08 4.57 1823 17 250.9 9.463

SMA-13B 7.5 26 938.1 12.617
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