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Solution to the dynamic response of the layered transversely
isotropic subgrade resting on an overlaying bedrock and

subjected to a moving load
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Abstract: Based on the fact that it is difficult for current studies to accurately solve the dynamic
response problem of subgrades resting on a rigid base based on the infinite elastic half-space model, the
dynamic response of layered transversely isotropic subgrade resting on an overlaying bedrock and subjected
to uniform moving loads was studied by means of the semi-analytical method. First, the moving load and
the induced displacements and stresses were expressed as Fourier series which were then substituted into
the governing equation of the subgrade, and the corresponding general solution was obtained via algebraic
operation. Then, the transfer matrix of displacements and stresses was established by using the reliable
and efficient dual-variable and position method. Finally, combined with the boundary conditions of the top
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and bottom of the system, the semi-analytical solution of the dynamic response of the layered transversely
isotropic subgrade resting on an overlaying bedrock and subjected to a moving load was obtained. On this
basis, based on the obtained solution, the variations of medium anisotropy, stratification and load velocity
on displacement were analyzed. The results show that the surface settlement can be reduced by improving
the strength of foundation materials, increasing the Young’s modulus of the surface foundation and setting
reasonable speed limits for driving vehicles in practical engineering. that the construction technology which
affects the anisotropy of the subgrade material should be controlled well and that the influence of interlayer
should be considered in pavement design. The analytical solution obtained from the study provides an
efficient analytical means for pavement engineering research and offers practical guidance for road

construction in practical engineering.

Key words: moving load; transverse isotropy; overlaying bedrock; layered subgrade; dynamic

response; numerical analysis
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