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Heat insulation and cooling characteristics of thermal resistance

asphalt mixture and evaluation of its pavement performance
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Abstract; In order to alleviate the high temperature rutting disease of asphalt pavement and to reduce the influence of
its high temperature on urban heat island effect, the measure that some coarse aggregates in asphalt mixture are
replaced equally in quality by calcined bauxite is taken to achieve the purpose of heat insulation and cooling.
Through making test equipment used to simulate solar radiation indoors, the heating process and heat insulation and
cooling behavior of rut sample of AC-13 mixture with different dosage of calcined bauxite were investigated in this
paper. Also, the heat insulation and cooling properties of AC-13 and SMA-13 mixture were compared and
analyzed, and the optimum dosage of calcined bauxite in AC-13 and SMA-13 mixture was determined respectively.
On this basis, the pavement performance of two kinds of asphalt mixtures under the optimum dosage was evaluated
respectively. The results show that the heating process and cooling behavior of AC-13 mixture samples at different
thickness are different, and the magnitude of cooling at different depth is classified as lower surface > middle
position > upper surface. Also, the optimum dosage of calcined bauxite in AC-13 and SMA-13 mixture is
recommended as 60% and 80% respectively according to the cooling magnitude and economy. Moreover, compared
with asphalt mixture that calcined bauxite is not added, the mixture of AC-13 and SMA-13 has excellent high-
temperature performance, good low-temperature performance and the ability to resist the combined action of water
and heat. But, its water stability is relatively insufficient. Therefore, it is suggested that it should be used in
humid, semi-arid and arid areas where annual rainfall is less than 1 000 mm, or take measures to improve its
resistance to water stability, such as adding anti-stripping agents.
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Tab. 1 Basic performance index of coarse aggregate

B ) FWA <<0. 075mm B R ARIURL & &/ %
14 b /% RS/ wkR/%
X % B WiRESE/Y%  >9.5 mm < 9. 5mm

9.5~13.2 15.9 20. 2 2. 745 0.42 0.12 8.2 —

ZRAEHER 4.75~9.5 — 21.6 2.706 0. 38 0.19 — 7.6
2.36~4.75 — 18. 4 2.694 0.43 0.22 — 8.8

) 4.75~9.5 — 15.3 2.838 1.75 0.16 — 6.4

B eI

2.36~4.75 — 16. 7 2. 825 1.68 0. 25 — 7.5

PR TR <26 <28 =2.60 <2.0 <1 <12 <18
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Tab. 2 Results of mineral mixture grading design of AC-13 and SMA-13

i T B L (o) 9 5B 4/ 00

i H
16 13.2 9.5 4.75 2.36 1.18 0.6 0.3 0.15 0. 075 ok
AC-13 100 95 76.5 53 32 26.5 19 13.5 10 6 6
SMA-13 100 95 62.5 27 20.5 19 16 13 12 10 10
®3 BREENARERAREENNREBAL
Tab.3 Optimal asphalt content for asphalt mixture with calcined bauxite at different dosage/%
BEEERLA B R/ 1 0 20 40 60 80 100
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SMA-13 6.08 6.12 6. 20 6. 27 6. 35 6. 40
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Fig. 1 Structure diagram of test equipment for heat insulation

and cooling performance
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Fig. 2 Schematic diagram of measuring point arrangement

in rutting plate
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Tab.4  Radiation intensity of AC-13 and SMA-13 rutting plate specimens at different measuring points on the surface
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W51 2 53 IpE g2 k3
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