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Research on influence depth of road subgrade
induced by vehicle loads
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Abstract: Based on the field test data of pavement roughness, the computational parameters of vehicle loads are derived, and they are
used to calculate the dynamic responses of road structures. By regarding the road structures as a three-dimensional multi-layered
system, the dynamic responses and the influence depth of the road subgrade induced by the moving vehicle load are studied. The
governing equations of motion are solved by employing the Fourier transform technique; and the theoretical solutions of the vertical
stress of subgrade are deduced with the exact stiffness matrix method. A simplified three-layer structure composed of pavement,
subgrade and half-space ground is obtained by employing the method of Odemark equivalent hypothesis of thickness-modulus. Then,
the distribution of vertical stress and the influence depth of road subgrade are derived. The influence of different parameters such as
load amplitude, equivalent pavement thickness and the subgrade modulus on the influence depth are carefully discussed; and the
formulas of subgrade influence depth induced by vehicle loads are further derived. The method developed herein may be used as a
preliminary reference in road engineering design.
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