
50 Mathematical Modeling

this case the coordinates are ”freezed” -in the medium so that they move and deform along with
it [2, 3, 4].
Lagrangian coordinates allow to simulate free and contact boundaries as well as to implement
boundary conditions accurately and correctly. The difference scheme proposed by Wilkins [1] but
with certain modifications has taken as a basic scheme for solving the governing equations. This
scheme is second order and is satisfactory for the problem that under our consideration. The
corresponding state equations for the ground, fluid, explosive and detonation products are chosen.
The developed methods and algorithms have tested and realized. Planning and execution of
numerical experiments with analysis and visualization in graphs and 2D-images have implemented.
In the framework of the described model the stress-strain state of buried structures has analyzed.
The properties of structural materials, ground and filler have taken into account. The behavior of
buried structures under explosive or seismic wave was studied. The influence of the surrounding
environment on the deformation structure processes has investigated. The detailed picture of the
process of ground, fluid and structure interaction under dynamic loading has obtained.
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Soil erosion, by water agent, is understood as a moving process of a certain quantity of soil
particles from a soil surface point to another point. The presence of the plants strongly affect
the erosion process, the plant stem interact with the water motion and the roots modify the
physico-chemical properties of the soil. To take into account the plant effect we build a model by
coupling the Saint-Venant type equations for water dynamics with a Hairsine-Rose type model for
soil erosion. In this talk we analyse, analytically and numerically, the sensibility of the model with
respect to the plant parameters.
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