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Abstract: To accurately determine the target voidage of asphalt mixtures, this study compared the road performance and water
permeability of asphalt mixtures of various grades under different design voidage conditions at both high and low temperatures,
the anticipated trends in micro — void diameters for asphalt mixtures of different grades were investigated. Subsequently, a
correlation was established between the expected values of micro — void diameters and the macroscopic properties of asphalt
mixtures. The results indicate that as voidage increases, rutting resistance at high temperatures initially decreases before
increasing, while cracking resistance at low temperatures continuously diminishes. Increasing the voidage ratio and nominal
maximum particle size significantly enhances the permeable performance of drained asphalt mixtures. Considering the balance
between road performance and drainage efficiency, the recommended target voidage for drained asphalt mixtures is 20% to
21% . A strong fitting relationship exists between the expected diameter of micro — voids and the permeability coefficient,
penetration shear strength, and low — temperature flexural tensile strength of drained asphalt mixtures, thereby validating the
rationality of the recommended target voidage from a microscopic void structure perspective. the research results can provide
reference for the selection of target voidage in the design of the mix ratio of drainage asphalt mixture.
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Table 1 Main performance test results of high viscosity modified asphalt

A WAL 5 CHERE WML 170 CAGIREKEE 60 CEHAIBHEE 25 CoE RTFOT J5 £
/ (0.1 mm) /C /em /% / (Pa-s) / (Pa-s) WMEH/ % Fwisin/ % FREEAEL/% 5 CHRBIERE/cm
44. 8 89.5 37.8 >99.5 1.35 87 690 98.3 -0.16 78.4 28.9
F2 M, WMEMEEZEARMELE
Table 2 Main technical properties of coarse and fine aggregates
RIS PLiklE>
Wada JERE REYE O SRE EEIUE B PRk 0.05 mm DI WU RUH SRE e A (W
/% /% /% T/ % KEM/ % /% WRER/%  WEE O XNEWE /% /% ) /s
<0.1 7.9 2.4 11.8 3.9 5% 4.8 <0.1 2.863 2.743 <0.1 68 46
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Table 3 Technical indexes of chopped basalt fiber

it TSR MR TIRE mohE BE Sk
(210°C, 2h) /MPa  #/% /mm Mg/ (gfem®) /%
T B >3000 4.2 9 0.87 2.775 <0.1
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Table 4 Gradation composition of drainage asphalt mixture

REE fii-F LA 3 26/ %

et 26.5 mm 19 mm 16 mm 13.2mm 9. 5mm 4.75mm 2.36mm 1[.18 mm O0.6mm 0.3 mm 0.15mm 0.075 mm
PA-10 100 91.5 26. 1 12.0 11.4 9.8 5.4 5.0 4.4
PA-13 100 96.5 55.9 23.4 17.9 13.1 10. 8 8.1 6.6 4.5
PA-16 100 95.6 71.6 50.0 20.5 15.0 13.3 10. 3 7.9 6.3 4.2
PA-20 100 97.5 87.9 76.3 62.7 21.2 15.9 13.2 10.3 9.3 6.7 3.8
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Table 5 Design results of the mixture ratio of drainage asphalt

REHE At SR iER ik SEUR
A /% /% R/ % R/ % FaEfE/kN
PA-10 4.99 21.38 0.21 6.99 6. 87
PA-13 4.98 21.48 0.20 8.24 6. 54
PA-16 4. 69 21.28 0.17 9.13 6.96
PA-20 4.61 21.8 0.19 9.47 7.34
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Fig. 1 Results of rutting test and single axial
penetration shear strength test
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Fig.2 Test results of low temperature cracking resistance
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Fig.3 Test results of permeability coefficient
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Fig. 8 Fitting relationship between expected void diameter and pavement performance
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