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Abstract

Sustainability of landscape infrastructure and environmental protection are

related to the potential of the natural anomalies energy characteristics. According to

current data, the efficiency of environmental engineering solutions selected by

existing models is low due to the enhanced impact of debris flows while moving in

the pipeline. Natural anomalies are characterized by high transportability. They have

the

peculiarity of self-formation, which requires the correction and refinement of

existing calculation methods-methodology.

>

Following abovementioned:
The possibilities of breaking the stability of the debris-flow forming mass

established in the debris-flow hearts, and of starting the movement are
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evaluated; predictive equations of change of energy characteristics over time are
obtained; prediction of debris-flow formed in the hearth based on the analogy of
soil mechanics and using a qualitative function are obtained as well;

Flow behavior and energy characteristics in the transport zone are determined.
Based on energy equations, a mathematical model of unequal motion in a non-
prismatic duct is obtained when moving at a constant and variable flow rate;

An innovative model for predicting energy characteristics has been selected for
the debris flows, moving in the debris-flow ducts; and based on which the
calculated dependencies of flow rate, average speed, resistance slope, and
dynamic velocity are derived;

Considering the debris-flow movement, the calculation relationships of the
critical condition of the flow, the generation of the jump and the loss of energy
in it, and the parameters that determine the critical state are obtained. Based on
the energy equation, the possibilities of the movement mode change and the
elasticity of the debris-flows are determined; the computational relations of the
change of density, volume and depth are derived;

The unsteady motion model substantiates the difference from the average
velocity of the wave velocity; And for unevenly moving debris-flow in
connection with the prismatic shape of the duct, changes in width and velocity
are established, and their limits are specified as well;

The effect of oncoming obstacles on the movement possibility is established; the
calculated dependencies of the distance between the slope of the resistance and

the layout in the plan of the constructions are derived.
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