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blasting performance significantly: combined effect of 
static and dynamic stress fields both natural (caused by 
the geological structure of the undermined area or the 
rock pressure behavior) and man-made (created by 
means of various technical solutions). This can make 
breaking more efficient through improvement of the 
quality of ore crushing, reducing the consumption of ex-
plosives, increasing productivity of workers, etc. 

Originality. We have found out that when breaking 
underground uranium ore in the narrow space the wells, 
commonly, are located in the points affected by the high 
compressive stress. This increases the resistance of the 
layer affected by blasting, and it causes incomplete 
breaking of ore or well shooting. In this case the actual 
specific consumption of explosives during breaking ex-
ceeds the optimum. 

When breaking process is carried out in wide area 
and wells are located in the unstressed place the resis-
tance of ore to explosion is reduced. This reduces the 
amount of energy spent on breaking. 

Practical value. During determining the parameters 
of the drilling and blasting operations for underground 
mining of uranium ore deposits we recommend to use 
improved method of Professor Yu.P. Kaplenko, which 
takes into account the stress-strain state of the massif, 
and improves the quality of ore reduction during the 
breaking. 

Keywords: stress-strain state of massif, breaking, 
well, uranium deposit
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THEORY OF CALCULATION OF CONCRETE-FILLED-STEEL-TUBE
(CFST) OF MINING SUPPORT 
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Purpose. To develop a theory of calculation of 
bearing capacity of concrete-filled-steel-tube (CFST) of 
the first limit state being loaded by normal force and 
bending moment. To establish the laws of the joint work 
of steel pipe and hardening concrete mix. 
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Methodology. For adequate representation of the 
joint work of metal and concrete mix in CFST we took 
into account their joint deformation in the contact zone in 
the analytical and numerical mathematical models. The 
main characteristic feature of the method is consideration 
of different types of stress-strain state of the steel and 
concrete in CFST depending on the limit states of the 
fibers of the steel container.

Findings. We have considered three different types 
of stress-strain state of CFST elements, and determined 
conditions of the limit state approach for each type. We 
have created formulas for calculation of the distribution 
of internal forces in guncrete element being loaded by 
external force. The carrying capacity of guncrete has 
been determined based on the physical model of the 
interaction of concrete and steel pipe. The laws of the 
transition of one type of limit state to another with 
changing external loading of CFST have been defined as 
the ratio of the normal force and the bending moment. 
We have developed the method for calculation of the 
guncrete bearing capacity. Analytical dependences for 

calculation of the limit relations of external loads for the 
three types of stress-strain state have been found out. 

Originality. For the first time we have proposed 
an analytical theory of strength of beam guncrete column 
for any ratio of external loads in the first limit state. 
The theory is applicable for any combination of 
mechanical and geometrical parameters of concrete and 
steel. We have determined the presence of three types of 
stress-strain state in CFST. For the first time we have 
proposed a generalized diagram of limit forces in CFST 
as a function of maximum allowable moment of the 
longitudinal compressive force. 

Practical value. The theory allows us to calculate the 
strength of the first limit state of CFST elements. It is 
necessary for their use in construction of industrial and 
civil engineering structures, surface complex of mines 
and underground mine support.  

Keywords: guncrete, loading, strength, model, 
limiting state 
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MATHEMATICAL MODEL
OF MINE VERTICAL OPENING STABILITY 
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