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Experimental study on pavement performance of basalt-shale

hybrid reinforced asphalt mixture
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2. Jiangsu Traffic Enginecering Bureau. Nanjing 210004, China)

Abstract; In order to develop the lightweight asphalt concrete, a light high-modulus asphalt
mixture was prepared by using mixed macadam of light shale and basalt. By 3 h rutting
test, low-temperature beam bending test, immersion Marshall and freeze-thaw splitting
test, the influence law of light shale macadam on the pavement performance of asphalt mix-
ture was studied. The dynamic modulus and fatigue property of the mixture with 40% vol-
ume substitution rate of light aggregate were experimentally studied. The results show that
with the increase of the proportion of light shale macadam. the change of high temperature
stability and water stability of light high-modulus asphalt mixture is not obvious, while the
low temperature bending performance increases first and then decreases with the increase of

light aggregate content; when the content of light shale macadam is 20%, the pavement

W #s B EA:2021-05-16
EELTH . IHAEARBFELS KRBT H (BK20180113,BK20181112)
BIWAEE 9k M Q985—) B =g U, 3= 2 S5 % 18 b1k A L A PSR A I A F5Y . E-mail : zh@sinoroad. com



%18 A% 4 1 kO OHEF.XAE-RER

Je ¥R 00 F R A AT IS N M AR K IR AT R 17

performance of asphalt mixture is the best. The dynamic modulus of the asphalt mixture

with 40% volume substitution rate of light aggregate increases by 12. 4% under the condi-
tion of 15 °C,10 Hz; the dynamic modulus and fatigue life increase by 38. 1% and 14. 2%

under the condition of 45 °C,10 Hz, respectively. Therefore, mixing 40 % volume substitu-

tion rate of shale into the asphalt mixture not only can obtain excellent pavement performance,

save high-quality basalt resources, but also is beneficial to protect mountain-forest resources, pro-

mote the aim of the road industrys "carbon peak, carbon neutralization" to realize.

Key words: lightweight shale; high-modulus asphalt mixture; pavement performance;

lightweight pavement structure; volume-mass conversion method
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Fig. 1 High-strength shale ceramsite of macadam type
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Table 1 Technical requirements for

lightweight aggregate
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Table 2 Technical requirements for composite

high-modular modifiers
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Table 3 Recommended gradation range of asphalt mixture LHMAC-13 %
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Fig. 2 Gradation curves of mixtures with different

volume substitute rates of light aggregate
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Table 4 Mass proportion of each mineral in the mixture with different volume

substitution rates of lightweight aggregate %
R L
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20 25.7 0 11.6 23.2 0 36. 2 3.3
40 8.0 0 26.5 13.2 0 48.5 3.8
60 10. 3 0 29.3 0 17.1 39.2 4.1
80 0 0 41.4 0 29.0 25.0 4.6
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Fig. 3 Marshall stability of mixture with different

volume substitute rates of light aggregate
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Table 5 Test results of mixture volume indexes with

different volume substitute rates of light aggregate
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0 5.2 2. 586 2.615 1.1
20 5.5 2. 388 2.420 1.3
40 5.8 2.175 2.195 0.9
60 6.2 2.023 2.030 0.3
80 6.7 1.786 1. 187 1.7
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Fig. 4 Dynamic stability of mixture with different

volume substitute rates of light aggregate
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Fig. 5 3 h rutting deformation test
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Fig. 6 Results of immersion Marshall test
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Fig. 7 Results of freeze-thaw splitting test
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Fig. 8 Results of low-temperature beam bending test
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Table 6 Test results of fatigue performance
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Fig. 9 Test results of dynamic modulus at

different temperatures
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