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rounding rocks. These changes occur as a result of excava-
tion or its termination, appearance of rheological features of 
rocks, etc. A consistent calculation of various combinations 
of these properties and characteristics allows determining 
the criticality of the certain indices of computational model 
that substantially affects the quality of the experiments. 

Findings. The characteristics of the influence of the 
mining processes and objects description accuracy for the 
designing of support structures used for maintenance of 
development workings in the Western Donbass mines 
have been received. 

Originality. An algorithm of the influence of variable 
non-linear mechanical and geometrical characteristics on 

the stress-strain state of the ‘support – rock strata’ system 
has been obtained. The mathematical description of the 
range of possible feasible solutions of problems of the 
class has been created. 

Practical value. Application of the described approach-
es enhances the adequacy of computer simulation which de-
termines the optimum characteristics of development work-
ings in the Western Donbass mines. 

Keywords: development, rock massif, anchor, modeling 
object, nonlinear characteristics, numerical method
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LAWS OF DETERMINATION OF FINE MATERIALS SUCTION LIMITS  
IN SUBMARINE SUCTION DREDGE FACE 

. -
, .

.
. -

, ,
.

.
,

, , .
,

, , -
, . -

,
, , , .

.
. ,

.
.

, ,
. -

, .
: ɡɟɦɫɧɚɪɹɞ, ɩɨɞɜɨɞɧɵɣ ɡɚɛɨɣ, ɪɚɡɦɵɜ, ɜɫɚɫɵɜɚɧɢɟ, ɫɤɨɪɨɫɬɶ ɜɫɚɫɵɜɚɧɢɹ, ɪɚɞɢɭɫ ɜɫɚɫɵɜɚɧɢɹ
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Ɋɢɫ. 1. ɋɯɟɦɚ ɜɫɚɫɵɜɚɧɢɹ ɧɟɪɚɡɦɵɬɨɝɨ ɝɪɭɧɬɚ ɜ ɩɨɞ-
ɜɨɞɧɨɦ ɡɚɛɨɟ
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Ɋɢɫ. 2. ɋɯɟɦɚ ɩɪɨɰɟɫɫɚ ɜɫɚɫɵɜɚɧɢɹ ɝɪɭɧɬɚ ɜ ɩɨɞɜɨɞ-
ɧɨɦ ɡɚɛɨɟ: 1 – ɜɫɚɫɵɜɚɸɳɢɣ ɩɚɬɪɭɛɨɤ; 2 – ɨɛ-
ɥɚɫɬɶ ɨɫɚɠɞɟɧɢɹ ɡɨɧɵ ɪɚɡɦɵɜɚ; 3 – ɡɨɧɚ ɪɚɡ-
ɦɵɜɚ ɩɪɢ ɜɫɚɫɵɜɚɧɢɢ ɝɪɭɧɬɚ; 4 – ɝɪɚɧɢɰɚ ɡɨɧɵ
ɪɚɡɦɵɜɚ; 5 – ɨɛɥɚɫɬɶ ɨɫɚɠɞɟɧɢɹ ɡɨɧɵ ɜɫɚɫɵɜɚ-
ɧɢɹ ɜɡɜɟɲɟɧɧɨɝɨ ɝɪɭɧɬɚ; 6 – ɡɨɧɚ ɜɫɚɫɵɜɚɧɢɹ
ɜɡɜɟɲɟɧɧɨɝɨ ɝɪɭɧɬɚ; 7 – ɝɪɚɧɢɰɚ ɡɨɧɵ ɜɫɚɫɵɜɚ-
ɧɢɹ ɜɡɜɟɲɟɧɧɨɝɨ ɝɪɭɧɬɚ
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Purpose. To establish laws of determination of the 
pulp suction scope and the suction stream speed at the 
suction area border of the submarine face for soil par-
ticles to be in equilibrium. 

Methodology. The theory of grainy material single 
particles transfer by a duplex heterogeneous stream in 
boundary area between the submarine face and water envi-
ronment has been applied. The pulp stream directed from 
the submarine face to the hydraulic dredger suction union 
and formed by motion of liquid from unlimited space has 
been considered. 

Findings. The process of pulp suction by the suction un-
ion in a submarine face has been considered. Analytical de-
pendence for determining the distance from the suction un-
ion to the section, in which suction speed is equal to speed, 
at which particles are in equilibrium, has been established. 
For determination of submarine face suction area scope a 
particle equilibrium state condition has been made. The 
record describing forces affecting a particle has been ob-
tained. The differential equation describing motion of a soil 
particle being in the area of suction has been worked out. As 
a result of differential equalization solution the dependence 
for determination of suction stream speed on the border of 
submarine face suction area has been got. Thus soil particle, 
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under the action of gravity, Archimedes and speed pressure 
stays in equilibrium. 

Originality. The mathematical model of a soil particle 
motion along the generatrix of submarine face suction area 
has been developed. The submarine face of the hydraulic 
dredger has been for the first time examined as an area li-
mited by the suction area of the previously distended soil. 

Practical value. Analytical dependences for determi-
nation of suction stream speed on the border of subma-
rine face suction area allowing a particle to stay in 

equilibrium have been got. Analytical dependence for de-
termination of pulp suction radius has been obtained. 
Dependences allow setting the scope of pulp suction area 
in the submarine face, and defining the volume of soil 
mined out by the hydraulic dredger. 

Keywords: hydraulic dredger, submarine face, 
washing out, suction, suction speed, suction radius
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