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Research progress of thermal resistance asphalt mixture
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Abstract: To further evaluate the pavement performance and heat-resistance and cooling effects of
thermal-resistant asphalt mixture, the current research results on thermal-resistant asphalt
pavements were sorted out systematically, the common types and key technical indicators of road
thermal-resistant aggregates were defined, and the basic performance of road thermal-resistant

aggregates was evaluated. The investigation results were based on the pavement performance of
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thermal-resistant asphalt mixture. Mathematical statistical analysis was used to determine the
particle size and application mode of thermal-resistant aggregates commonly used in thermal-
resistant asphalt mixture, and the pavement performance of the thermal-resistant asphalt mixture
was evaluated. Based on investigation results of the cooling effect of thermal resistance asphalt
mixture, the cooling test methods of thermal resistance asphalt mixture were carded, the thermal
blocking mechanism of thermal resistance asphalt mixture were analyzed and the cooling efficiency
of thermal resistance asphalt mixture were evaluated comparatively. The results show that road
thermal-resistant aggregates mainly include bauxite, ceramics, expanded vermiculite and porous
basalt. The thermal conductivity of road thermal-resistant aggregates are low, but their
mechanical properties are generally poor. The common application modes of thermal-resistant
aggregates in thermal-resistant asphalt mixture mainly include equal volume replacement of
common coarse or fine aggregates, setting the thermal-resistant adhesive seal layer between
layers, and paving the thermal-resistant thin layer on the road surface. Compared with ordinary
asphalt mixture, the pavement performance of the thermal-resistant asphalt mixture has obvious
differences. Among them, the high-temperature stability of ceramics and bauxite thermal
resistance asphalt mixture decrease by about 10% to 15% on average. The high-temperature
stability of porous basalt and expanded vermiculite in thermal-resistant asphalt mixtures tend to
increase. However, the low-temperature performance of thermal-resistant asphalt mixture do not
change significantly, although its water stability decrease significantly., When thermal-resistant
aggregates are used in the thermal-resistant asphalt mixture instead of ordinary aggregates, the
temperature drop of the specimen with thickness of 5 cm ranged from 4 ‘C to 7 °C. Bauxite has
the most significant cooling effect, reaching 6.2 ‘C. Ceramics can effectively prevent heat transfer
in the asphalt mixture, but will accumulate heat on the surface of the specimen, resulting in
increased surface temperature. 4 tabs, 8 figs, 34 refs.

Key words: road engineering; thermal resistance aggregate; thermal resistance asphalt mixture;
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Tab. 1 Key road technical indexes of thermal resistance aggregate
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Tab.2 Key road use technical indexes and requirements of thermal resistance aggregatel2+7-8,11-28]
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Fig. 1 Application methods of thermal resistance aggregate in

thermal resistance asphalt mixtures/2*:7-26]
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Fig. 2 Changes of asphalt-aggregate ratios of thermal resistance
asphalt mixtures compared with ordinary
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Tab.3 Thermal resistance cooling test methods for thermal resistance asphalt mixturest?#:13,18-19,22-23]
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Tab. 4 Investigation on effect of heat resistance and temperature reduction of thermal resistance

asphalt mixtures compared with common asphalt mixturest?+.7-26]
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