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BOUNDARY VALUE PROBLEM FOR ELASTIC HALF-SPACE BY
SUBSONIC VELOCITIES OF SURFACE TRANSPORT LOADS MOVING

Abstract. The first boundary value problem of the theory of elasticity for an elastic half-space at the movement
on its surface of subsonic trans loads is considered. The speed of motion is less or more than the speed of
distribution of elastic Rayleigh waves. On the basis of the generalized Fourier's transformation the fundamental
solution of a task is constructed which describes dynamics of the massif at the movement of the concentrated force
on and along its surface. Based on this, an analytical solution is constructed for arbitrary transport loads distributed
over the surface, moving with the pre- Rayleigh and super-Rayleigh velocities. It is shown that when the Rayleigh
wave velocity is exceeded, the transport loads generate surface Rayleigh waves.

The task is a model for research of the intense deformed condition of the pedigree massif in the vicinity of road
constructions at moving transport.
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stress-strain state.

Trans loads are very widespread in practice. As those we understand the moving loads which form
doesn't change over time, but their position are changing in the environment. Dynamic deformation
processes, which arise in the ground under their influence, expand with different speeds, characterizing
clastic properties of the medium. In isotropic elastic medium there are two sound speeds of expansion of
dilatation waves (c¢1) and shifi (c;) waves (c1-¢»). The relation of speed of trans load to the sound velocities
significantly influences to the stresses and deformations in the elastic medium. We consider here the
subsonic case, when speeds of loads are less then shift waves speed. This case is characteristic for trans
problems as the speed of the movement of the most modem vehicles is many less then the speeds of
clastic waves propagation. From trans loads we especially distinguish stationary ones which move in the
fixed direction with a constant speed (fransport loads). This class of loads allows to investigate diffraction
processes in isotropic elastic medium in analytical form.

In papers [1-3] the fundamental and generalized solutions of the Lame’s equations are constructed
and investigated which describe the movement of elastic medium at the action of concentrated on an axis
and distributed loading in all range of speeds (subsonic, sound, transonic and supersonic ones). On this
basis in [4-7] the method of boundary integral equations has been developed for solving the transport
BVP in clastic medium with cylindrical boundaries. This class of problems is very important for
applications in the field of dynamics of underground constructions, trans tunnels and excavations of deep
laying.

However there is a class of model trans tasks (for example, road problems) when loadings move on
the surface of a half-space. It is known that there is also sound speed in an elastic half-space with which
superficial Rayleigh waves are propagating. The Rayleigh’s speed is less, but is very close to the speed of
shift waves [10,11]. Rayleigh's waves don't create tensions on half-space border, but significantly
influence on the tensions and deformations of the massif near a free surface.

For the first time such task was considered and solved for a subsonic pre-Ryleigh case by flat
deformation in work [8]. Here the analytical solution of this task in three-dimensional statement is
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