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Abstract: To address the problems of insufficient skeleton structure stability and difficulty in precise regulation of anti-clogging

performance of large—void drainage asphalt mixture, this study takes the interlocking effect of coarse aggregates as the core. Key

parameters including nominal maximum aggregate size, CA ratio and target voidage are selected. A design system for skeleton
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structure parameters is established based on the multi—factor variable control method. Combined with CT scanning technology,
empirical analysis and parameter optimization are conducted on the skeleton structure and anti—clogging performance. The results
show that a stable interlocking skeleton can be formed when the CA ratio ranges from 0.35 to 0.55, and the optimal anti-
clogging performance is achieved at a CA ratio of 0.45, with the mass of clogging material reaching 2.8 kg/m’ for complete
clogging. Both the nominal maximum aggregate size and target voidage are positively correlated with VCA ratio, and their
increase can remarkably reduce the attenuation rate of permeability coefficient. A higher proportion of fine particles in clogging
materials leads to poorer anti - clogging performance; when the proportion rises from 30% to 70%, the attenuation rate of
permeability coefficient increases by 7. 7%. The optimal combination of skeleton structure parameters is determined as follows
nominal maximum aggregate size of 16 mm, CA ratio of 0.45, target voidage of 21%, optimal asphalt content of 3.4% and
asphalt film thickness of 14. 5 pm. The corresponding mixture possesses excellent anti—clogging performance and stable skeleton
structure. Overall, this parameter combination can provide a reliable reference for the engineering design and performance
regulation of large—void drainage asphalt mixture.

Key words: asphalt mixture; skeleton structure parameter; anti—clogging performance; CA ratio; nominal maximum aggregate

size ; target void ratio
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Table 1 Control parameters of coarse aggregate gradation
with same nominal maximum particle size

ISFREKAAZ/mm CA HfH Hbras bR/ %
13.2 0.35~0.45 18~22
16.0 0.40~0. 50 19~23
19.0 0.45~0.55 20~24
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Table 2 Optimized skeleton structure parameter scheme
VEX ] AFRESRLAE/ mm CA HfE H bRz B3/ % VCAratio/%  FefEPITH HH/ % Wi T IR IE/ pm
ES 13.2 0.40 20 42 3.6 15.2
FHE2 16.0 0.45 21 45 3.4 14.5
UEX 19.0 0. 50 22 47 3.2 13.8
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Table 3 Single factor variables of skeleton structure
N PRI AR/ mm CA E H bpzs B/ % S SEW) AR Y L %
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Fig. 1 Relationship between nominal maximum particle size,
VCA ratio and permeability coefficient attenuation rate
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Fig.3 Influence of target void ratio on skeleton structure
and anti—clogging performance
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