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Abstract

In the domestic asphalt pavement design method, only the effect of the vertical force of wheel load
is considered, and less consideration is given to the effect of horizontal load. And in practice, the
horizontal load action is one of the important reasons for the occurrence of diseases on the pave-
ment surface. In this paper, based on the basic knowledge of elasto-plastic mechanics, the mechani-
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cal response of the asphalt pavement structure under the action of vertical load as well as horizontal
load is calculated by using the three-dimensional finite element method and the elastic model and
the elasto-plastic model respectively, and the effect of horizontal load on the mechanical response
of the pavement is compared and analyzed. The results show that the horizontal load has a large eff-
ect on the distribution of tensile and shear stresses in the asphalt layer of the pavement, and the
strain values obtained by using the elasto-plastic model are larger than those calculated by the elas-
tic model. Through the research of this paper, the elastic-plastic nature of the pavement material
is effectively understood, and a theoretical basis is laid for the related in-depth research. The re-
search results of this paper also have certain significance of guidance and reference for the research
related to the mechanical response analysis of pavement structures.
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Table 1. Structural parameters of each layer of road surface
#* 1. BESBREREY

= Pups! ZE (cm) FH(MPa) VARA L
LHE SMA 4 1400 0.35
w2 AC-20 6 1200 0.3
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Figure 1. Schematic diagram of double-circle load action
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Figure 2. Schematic diagram of road structure model path division
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Figure 3. Finite element model of road structure
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Figure 4. Finite element model meshing
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Figure 5. Distribution map of Road surface bending values along path 2#
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Figure 6. Distribution map of road surface compressive stress along path 2#
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Figure 7. Distribution map of compressive stress at the bottom of the upper layer along path 2#
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Figure 8. Distribution map of compressive stress at the bottom of the middle layer along path 2#
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Figure 9. Distribution map of compressive stress at the bottom of the lower layer along path 2#
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Figure 10. Distribution map of road surface tension strain along path 2#
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Figure 11. Distribution map of tensile strain at the bottom of the upper layer along path 2#
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Figure 12. Distribution map of tensile strain at the bottom of the middle layer along path 2#
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Figure 13. Distribution map of tensile strain at the bottom of the lower layer along path 2#
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Figure 14. Nephogram of maximum shear stress without horizontal load (unit: Pa)
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Figure 15. Nephogram of maximum shear stress with horizontal load (unit: Pa)
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Table 2. Structural parameters of each layer of road
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Table 3. Plasticity model input parameters
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Figure 16. Distribution map of road surface bending values along path 2#
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Figure 17. Distribution map of road surface vertical compressive strain along path 2#
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Figure 18. Distribution map of compressive strain at the bottom of the upper layer along path 2#
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Figure 19. Distribution map of compressive strain at the bottom of the middle layer along path 2#
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Figure 20. Distribution map of compressive strain at the bottom of the lower layer along path 2#
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Figure 21. Distribution map of road surface tension strain along path 2#
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Figure 22. Distribution map of tensile strain at the bottom of the upper layer along path 2#
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Figure 23. Distribution map of tensile strain at the bottom of the middle layer along path 2#
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Figure 24. Distribution map of tensile strain at the bottom of the lower layer along path 2#
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Figure 25. Nephogram of maximum shear stress without horizontal load (unit: Pa)
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Figure 26. Nephogram of maximum shear stress with horizontal load (unit: Pa)
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