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Meso—Mechanical Properties of Bearing Ratio of Waste Lime-Fly Ash

Macadam and Soil Mixture Based on Discrete Element
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(1.Kunshan Transportation Development Holding Group Co., Ltd., Suzhou, Jiangsu 215335,China;
2.Soochow University, Suzhou, Jiangsu 215131, China)

Abstract: In the process of applying construction waste to subgrade, the bearing capacity of the material has an
important impact on the service performance of roads. In order to evaluate the meso-mechanical properties of
construction waste used as subgrade filler, the bearing ratio test of waste lime-fly ash macadam and soil mixture
with different stone contents was carried out by using discrete element software. The strength formation
mechanism was revealed by using the discrete element method. The results show that the bearing ratio of the
mixture increases with the increase in the stone content and reaches the maximum value when the stone content
is 80%. In the bearing ratio test by discrete element simulation, the porosity first decreases and then increases
with the increase in the stone content of lime-fly ash macadam soil. When the stone content is 80%, the porosity
of the mixture is the smallest, and the best bearing effect can be achieved. As the stone content rises, the
particles between the waste lime-fly ash macadam are embedded with each other to form a skeleton structure so
that it can effectively bear the load from the penetration rod.
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Figure 1 Grading curve of waste lime-fly ash macadam
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Table 1 Main parameters of soil used in tests
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Figure 2 Photos of bearing ratio test instrument

and test piece
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Figure 3 Penetration curves of waste lime-fly ash macadam

and soil mixture under different stone contents
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Table 2 Bearing ratio of waste lime-fly ash macadam and

soil mixture under different stone contents
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Table 3 Meso-structure parameters of particles in discrete element model
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Figure 4 Discrete element models of waste lime-fly ash

macadam and soil mixture under different stone contents
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Figure 5 Porosity of waste lime-fly ash macadam and soil

mixture under different stone contents '*!
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Figure 6 Simulated penetration curves of waste lime-fly ash

macadam and soil mixture under different stone contents
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Figure 7 Comparison between simulated and experimental
values of bearing ratio of waste lime-fly ash macadam

and soil mixture under different stone contents
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Figure 8 Variation of internal contact force chain of waste

lime-fly ash macadam and soil mixture with penetration depth
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