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Abstract: The orthotropy of granular materials is closely related to the compaction process and has a significant
impact on the mechanical behavior of pavement structures. In this study, in order to study the effect of the
compaction process on the orthotropy of granular materials, different compaction methods and compaction
energies were employed to compact granular materials for pavement into specimens, and improved dynamic
resilient mechanical tests were conducted. Orthotropic coefficients (a®) of typical granular materials were
obtained, and the finite element method was used to conduct mechanical analysis of asphalt pavement
structures considering the orthotropy of granular materials. The results show that the dry density of specimens
by gyratory compaction is slightly higher than that of specimens by impact compaction. Increasing compaction
energy will increase the dry density and orthotropy of granular materials. Under low compaction energy, the

orthotropy of granular materials by gyratory compaction is more significant, while under high compaction
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energy, the orthotropy of granular materials by impact compaction is more significant. The orthotropy of

granular materials has a significant impact on the critical responses of asphalt pavement structures. Ignoring the

orthotropy of granular materials will underestimate the risk of pavement structure damage. Moreover,

considering the orthotropy of granular materials in pavement structure calculation can improve the tensile stress

at the bottom of the granular material base and better reflect the actual situation.
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Table 1 Synthetic gradation of granular materials

GFLRSE /mm st R/ % LR S /mm st/ %
25 100.0 1.18 30.0
19 85.0 0.6 24.0
12.5 75.0 0.3 18.0
9.5 66.0 0.15 15.0
4.75 55.0 0.75 10.0
2.36 41.0
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Table 2 Moisture content and dry density of specimen
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Table 3 Dynamic resilient mechanical parameters of granular materials

PORREA RSEAL RS ky ks ky ky ks ks kg kg ky Yyh Yhh
fRESET 4530 0.256  0.133 265  1.252  —0.023 365 0.893 0.024  0.19 0.41
e ES:
i ST 5083  0.240  0.097 784 0.961 —0.042 689 0.733 —0.003 0.18 0.40
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Figure 1 Dynamic resilient modulus and orthotropy of gravels at different stress levels
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Table 5 Pavement structure and material parameters
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bottom of asphalt layer with orthotropy
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