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Abstract

The impact of the flood on the environment is presented globally and
causes great damage to the ecological balance.

The analysis of the hydrographical network in the catchment basins reveals
the high energy potential of the channels with debris flow character; Peculiarities
of change of formed debris flow regimes, movement of fixed debris flows through
the variable cross-section ducts and disruption of bed stability on transport
sections in terms of strength; Impact of counter resistance on formed debris flows;
Formation of the free-surface wave nature of the moving flow in cases of
movement through the variable cross-section in transit sections; Possibilities of
both slow and abrupt change of flow stability with counter resistance in ducts.

Based on the studies of flow sustainability and impacts on the construc-
tions, using innovative models, mathematical models were selected to comprehen-
sively describe the formation, movement in the duct and the impact on counter
obstacles, the methodology for calculating flood processes was specified, namely:

—Based on the marginal origin model and using different variants of
sustainability determinants, equilibrium and stability defining criteria were
established by selecting appropriate inequalities; Based on the laws of ground
mechanics and using analogs of models for the determination of variable flow rates
in hydraulics, innovative dependencies on the free surface area and propagation
length of the wave formed as a result of the disruption of the debris flow
equilibrium from the heart are obtained; In order to evaluate the calculation
parameters of the unsteady uneven motion in the debris flow duct, behavior,
stability change, energetic impact on the counter resistance, and to derive the
calculation dependencies in connection with rheology, a mathematical model of
motion in the form of differential equation is compiled. With some simplifications
and on the basis of the assumption, computational relationships are derived to

address individual sustainability;



—In case of debris flow movement in the duct in connection with the
change of the hydraulic regime, the inequalities of the criteria for the determina-
tion of the stability loss are estimated based on the regimes equilibrium state in the
determination of the potential for sustainability disruption and increased transport
capacity. The possibilities of changing the cross-sectional energy of the flow in
relation to the critical condition are evaluated;

—Based on the criterion inequality of the change of regimes and the
kinematics of the debris flow, the critical state of the debris flow is evaluated and
the computational relationships of the conditioning parameters in relation to the
forms of the canal bed are derived;

— Based on the analysis of differential equations, a system of innovative
differential equations of unequal motion is obtained by considering rheology.
Approximate integration methods used to solve the equation; In relation to the
movement time function and using the method of determinants of the system of
equations, differential equations of direct and reverse wave are obtained;

— Influenced by the oncoming contradictions, the assessment of the debris
flow anxiety zone is carried out based on the theories of stretching-compression of
the materials. The calculated dependence of the wave propagation velocity
through its debris flow mass is obtained;

— Completely new types of computational dependence of the unstable
debris flow parameters during motion in the form of wave in connection with
rheology are related.

The dissertation is presented with an introduction, 4 chapters and main
conclusions. Among them are 12 drawings, 4 tables and 8 pictures. 107 titles of

literature are used.
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