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Evaluation of Durability for Asphalt Mixture with Large Voids
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Abstract: Experiments including Cantabro loss test for specimens of different temperature, immersion
Marshall test, and freeze thaw split test were designed to obtain proper test methods for the evaluation of
anti-scattering property and moisture sensibility of asphalt mixture with large voids. Test results show
that, Cantabro loss test is the proper experiment for this purpose. Furthermore, scattering loss at 20 C,
frozen scattering loss at —18 °C and soaking scatterrng loss at 60 ‘C are suggested as evaluation index of
anti-scatterng property in normal temperature state, anti-scattering property in frozen state and moisture
sensibility respectively. The precision criterion for durability evaluation is that, as compared to scattering
loss at 20 °C ,the change of soaking scattering loss at 60 ‘C is no more than 10% , and the variation of fro-
zen scattering loss at —18 ‘C is no more than 20% .
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Table 1 Technical index of asphalt binder

No. Asphalt category ZcAro shear AEquiva?cntD )
viscosity/(Pa « s)  brittle point/°C

1 A-70 182 —8.0

2 SBS 15 620 —17.1

3% High modulus 8 827 —10.8

4 High viscosity 22 590 —18.5

5 High viscosity 38300 —20.9

6 High viscosity 72 580 —20.1
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Table 2 Gradation composition of asphalt mixture with large voids

Sieve -
. 16 13.2 9.5 4.752.361.18 0.6 0.3 0.15 0.075
size/mm

Percent
passing
b 100.0 94.4 70.0 22.6 15.2 10.9 8.6 6.1 4.8 4.0
y
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Table 3 Results of Cantabro loss test

Asphalt film Scatting loss at 20 C

Zero shear

Scatting loss at 5 C

Scatting loss at —18 “C Scatting loss at 60 “C

No. K . .
thickness/um  viscosity/(Pa* ) Ave/o%  CV/% Ave/%  CV/% Ave/% CV/% Ave/%  CV/%
1% 182 40. 1 7.7 42.7 8.2 54.0 10.6 61.9 10.8
27 15620 19.6 9.2 20.0 10.5 21.6 15.7 24.3 9.5
3% 13 8827 20. 3 8.4 23.2 5.2 27.8 17.6 28.8 9.4
4% 22 590 13.6 9.6 17.3 8.7 20. 9 14.8 16.0 2.5
6° 72580 10.9 9.2 12.0 9.2 13.8 16.7 12.4 1.0
11 16. 4 2.4 16.8 3.0 17.3 11.6 24.1 10. 4
5% 13 38300 13.6 5.1 15.2 1.6 18.7 14.4 16.9 10.1
15 6.8 1.5 9.1 7.7 14.9 5.4 10.1 1.0
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Table 4 Results of moisture-susceptibility test

Asphalt film thickness/ Zero shear viscosity/

Residual stability/

Tensile strength ratio/ Saturation degree/

pm (Pa - s) % % %
17 182 100. 7 91.2 30.0
27 15620 90. 4 106. 2 23.5
37 13 8 827 96. 2 99.0 29.7
47 22 590 109.7 93.6 25.3
67 72 580 104. 3 103. 8 25.9

11 110.7 129. 3 24.4
57 13 38 300 110. 8 105. 8 23.8

15 106. 2 97.7 23.2
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Fig. 1 Relation between scatting loss and zero shear viscosity
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