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processing metal by pressure. In contrast to metals, rocks 
have an internal friction, which requires improvement of 
this method. Therefore, this work contains the analysis of 
different methods of calculation of contact tensions, 
based on definition of a balance between the derivatives 
of normal horizontal and vertical tensions, by the special 
solution of two differential and one algebraic equations. 

Findings. The formulas for calculation regularities of 
normal and tangent tensions distribution on the contact 
surface of the rock samples are obtained. 

Originality. The methods for calculation regularities 
of the contact tensions distribution received their further 
development, and at is given the estimation of their relia-
bility by comparing the calculated ultimate strengths of 
the rock samples with the reference data. 

Practical value. The recommended methods, using 
technique of the theory of slip lines, allow to determine 
the ultimate strength and to develop a method of charting 
“tension-longitudinal strain” without using expensive 
pressing equipment. The practical value lies in using of 
three metrics of rocks (resistance to shear, rates of con-
tact and the internal friction of rocks) that are simply can 
be estimated by experiment directly in enterprises and 
promptly used by them in calculations of the ultimate 
strength. 

Keywords: contact tensions, compression of sam-
ples, ultimate strength, rock 
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Purpose. To substantiate the implementation of the 

most important function of drilling fluid, bottomhole 
cleaning and sludge removal by rising current during in-
termittent irrigating of drill hole by means of submersible 
vacuum displacement pumpset. We already have scien-
tific substantiation of this possibility only for stationary 
flow. The influence of the intermittent flow on the pro-
cess of solids content carrying and its localization in the 
well hydraulic circuit is poorly studied. 

Methodology. The research is based on the funda-
mental principles of the theory of solids content trans-
portation by vertical flow of fluid. The study provides 
for determination of correlation between the process 
of sludge removal by rising intermittent current and 
operating parameters of the submersible vacuum 
pumpset. 

Findings. We have formulated the criteria for rising 
intermittent current solids content division on two parts, 
sedimentating and carried up, by fractions and by stream 
length. We have proved that the sludge formed at the end 
of the active stage of the first operation cycle of the sub-
mersible vacuum pumpset will be carried up during sub-
sequent active stages. Thus, the sludging-up of well does 
not appear during its irrigation with implementation of 
submersible vacuum pumpset. 

Originality. For the first time we have determined 
the functional connection of the intermittent flow solid 
content fractions fineness and parameters of the carry-
ing flow and submersible vacuum pumpset operation 
cycle.  

Practical value. The possibility of application of 
the promising technology of pulse well irrigation by 
means of submersible vacuum pumpset appears. It can 
reduce costs of the drilling operations followed by the 
fluid loss. 

Keywords: well, irrigation of a drill hole, fluid, 
sludge, vacuum pumpset 
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