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Pavement performance analysis of asphalts modified by

different types of tourmalines
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Xi’an 710064, Shaanxi, China; 2. Transportation Bureau of Shijiazhuang, Shijiazhuang 050051, Hebei, China)

Abstract: Two kinds of tourmaline powders and four kinds of tourmaline anion powders were
selected to modify asphalt, and the tourmaline modified asphalt was prepared by using a melting-
blending method. The penetration, softening point and ductility were tested, and the effect laws
of tourmaline types and mixing amount on asphalt temperature sensitivity, high-temperature and
low-temperature properties, adhesion property were studied. The effect of tourmaline on asphalt
low-temperature property was studied by using improved bending beam rheometer (BBR) test,
and the adhesion property between tourmaline modified asphalt and aggregate was evaluated by
using water-boiling method. The improved mechanism of tourmaline on asphalt pavement
performance was analyzed by using scanning electron microscope ( SEM) test, differential

scanning calorimetry(DSC) test, piezoelectric test and thermoelectric test. Analysis result shows
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that the temperature sensitivity of tourmaline powder modified asphalt improves firstly and then
reduces with the increase of mixing amount, and that of tourmaline anion powder modified
asphalt shows an opposite law. The high-temperature performances of all tourmaline modified
asphalts improve with the increase of mixing amount. The pavement performance of tourmaline
powder modified asphalt improves significantly with the increase of tourmaline powder mesh, that
of tourmaline anion powder modified asphalt reduces unceasingly with the increase of anion
release amount. In the same mesh, the effect of tourmaline anion powder on asphalt pavement
performance is better than that of tourmaline powder. Tourmaline can well improve the low-
temperature property of tourmaline modified asphalt. Tourmaline can disperse in asphalt
uniformly and stably, and can form a stable whole. The electric property of tourmaline can be
played fully when tourmaline is added into asphalt. So tourmaline can improve the road
performance of asphalt significantly. 4 tabs, 8 figs, 18 refs.
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Tab.3 Adhesion levels between asphalt and aggregate
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Fig. 7 SEM images of tourmaline modified asphalt
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Fig. 8 DSC images of different types of tourmaline modified asphalts
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