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Based on the elastic-deformability of the debris 
flow, the linear elongation caused by 
deformation, when the modulus of elasticity is 

2

wave velocity Vw, is given by: 

(6) 
The impact of debris flow on opposing obstacles, 
considering the deformability of its mass and the 
effect of the impact, gradually transitions from 
one established motion to another. The 
deformation of the debris flow body is 
characterized by a gradual change in discharge 
between cross-sections without dynamic effects, 
which could be caused by inertia and impulses. In 
this case, the phenomenon is considered quasi-
stationary, and gravitational forces are balanced 
by resistance forces. Under such conditions, 
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within the limits of proportionality, deformability 
is stabilized by the gradual change in discharge. 
The motion parameters transition gradually, and 
the cross-sectional elements change without 
dynamic effects. The change in discharge is 
situated between the depths h gand h1h_1h1 of a 
continuous wave. Accordingly, the 
computational model can be represented by the 
continuity equation: 

In the case of wave generation, since the wave 
thickness is related to the discharge Q and the 
live cross-

results in: 

(8) 

cross-section and discharge Q, when the 

specific discharge is q=Vsth, 

a 0/h, the average velocity 
is given by Vst=h2 , and the wave 
propagation velocity is Vw=3Vst. 

In the 6th relation, when h0 st=h, 
and when h0 st=0.1. 

Taking the 6th relation into account, in the 5th 
we obtain: 

                                          

(9) 

Based on the linear elongation model, the 
magnitudes of static and dynamic loads can be 
expressed by the following relationships: 

 

(10) 
From the magnitudes of the 10 th forces: 

                                              

(11) 
In the 11th assumption, when 

, the magnitude of the dynamic 

force is                   . 

In order to easily determine the impact capacity 
of mudflows on buildings, the value of the K* 
coefficient for various types of mudflows, 
namely, for the equivalent bond depth h0 and 
the internal friction 
form of Table 1. 

Based on the data presented in the table, it is possible to select appropriate measures according to the 
magnitude of the corrective coefficient K*, in relation to the characteristics of the mudflow
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.Conclusion 
Mudflows are among the most prominent 

natural disasters, characterized by their 
destructive impact. In order to manage and 
mitigate their effects, various types of 
structures have been employed, each designed 
to serve specific regulatory and protective 
functions. Taking into account both the 
transport capacity of mudflows and the 
diversity of structural types used for their 
regulation, predictive indicators have been 
established for potential disruption to 
landscape infrastructure stability. These 
indicators are based not only on the impact 
potential of the mudflows but also on the 
changes in their physical and mechanical 
properties. 

The study proposes scenarios for the 
disruption of the limiting equilibrium stability 
of mudflows and their potential impact on 
encountered resistances.  

The applicability limits of rapid assessment 
tools have been clarified, and innovative 
models for evaluating the energy behavior of 
the flow have been developed using the 
theories of limiting equilibrium, wave motion, 
and impact impulses. 
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