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SIMULATION OF THE GEOMECHANICAL PROCESSES  
IN THE BLOCK OF THE ROCK MASSIF CONTAINING  

STEEP ORE DEPOSIT EXCAVATION

.         , -
         .  

.          -
            -

    ,     -  
 ( )           

( ),   ,          
.  

.         
            

. ,             
            

           ,    –    
     .  
 .  ,       
            

       ,    
   ,          -

 ( )    . 
 .           

         ,   
      ( ),      -

     .  
 :  ,  , ,   ,  

,   

.1     -
 ,    

 ( ,   
    . .),   -

     -
    -

     , 

                                                             
©  . ., 2013 

     -
      

     -
.      -

 –    
,   -  

, -   , -
 ,    , -

    ,   



ISSN 2071-2227, Науковий вісник НГУ, 2013, № 6 13

Р О З Р О Б К А  Р О Д О В И Щ  К О Р И С Н И Х  К О П А Л И Н 

 

     ,  -
    [1–2].  

   -
      -

   -
        
      

   ,     -
     -

   .  
     

       -
 ,     -
  .  -

     ,   – 
   ,   –  

  .   -
     
 ,   ,  -

  ,    
   

 

1
, 

 
  –  ,    

 0,25÷0,35. 
   = 1     -

  , . . -
     -
,      

     -
 ,      = 0,5  -

   . 
  ,    -

  ,  > 1,   
     .  
 ,    -

       
  .  -
      -

    -
, ,   - 

     
.      -

      -
    -
 , . .   - 

   ( ) [3]. 
    

      -
     

,     -
      -

     -
   .  

     
     -

    -
    

  .     
   ,     

     -
    ,   

      
  .    -

   , , 
    ,  

    .  -
,       

     
     -

      
      -

     -
 ,    -

  ,   
. 
  –    -

      
,     

      
      . 

   -
   : 

1.    
      
  . 

2.    -
      -

     . 
3.    

      -
     . 

  . 
1.   -
       -

.      
       -

    -
 .    -

     
       

  ,    
   . .   . .   
      

      
     

  .   -
      -

,      ( -
)   , - 

   .     
    -

    0,015 .   
       

  0,2 0,15 ,   –  -
      -

:  – 0,05    – 0,1   -
    .  - 



14  ISSN 2071-2227, Науковий вісник НГУ, 2013, № 6

Р О З Р О Б К А  Р О Д О В И Щ  К О Р И С Н И Х  К О П А Л И Н 

 

   ,  
      -
   , -

      0,002 . 
   

     -
      -

      , 

 90, 85  75°.   
      

     -
 -    

         
  ,    -
  [4].     -

  . 1. 
 

 

 

 

 

 

 

 

 

 

 
 

 
 

. 1.      : 1 –  ; 2 –   ;  
3 – ; 4 –    ( ); 5 –  ; 6 – -

  ( ); 7 –  6 RS-232; 8 –   ; 9 –  -
;  10 – USB  

 
   -

    
      

 .     
    -

   ,  
 ,   .  -

 ,   -
  ,    -
      , 

,    –   .  
      -

       
     -

 ,     
        

    – , -
     .  
       
,     

     -
    ( 1- 3). 

    -
        -

    2,5  -
,     . 2. 

   ,   
     

        -

,     .    
 ,  2,5 ,   -

          
,     

  ( . 2, , ).    
 5,0–10,0 , . 2, , ,   

,      
      .  , 

  10,0–17,5 ,   
  .      

  85  75°     -
    ,    -

       
 .    –     , 

    -
,   ,  

    ,  -
 ,  . 

2.    
      -

     . 
    -

     
      
     . 

    ( )  
  .    

   -
   :  



ISSN 2071-2227, Науковий вісник НГУ, 2013, № 6 15

Р О З Р О Б К А  Р О Д О В И Щ  К О Р И С Н И Х  К О П А Л И Н 

 

       
 ,    -

; 
      

  ; 
    -

   ; 
     

-   . 
 

     -
         

, :  – 90°;  – 85°;  – 75°.   
    , 

    
 Q = ( 1 – 3)/ H,  1, 3 –  

     -
;  –     

; H –  . 

2,5                                5,0                                10,0                            17,5  
) 
 
 

 

 

 

 
 

2,5                                 5,0                              10,0    17,5  
) 

 

 

 

 

 
 

2,5                            5,0                                 10,0                               17,5  
) 

. 2.              
  ,      , :   –  90°;  

 – 85°;  – 75° 
 

 . 3    -
 Q     -

 .  
    

       
,  90°.  . 3,  ,   

    
 ,       

(0,8<Q<1,2). 
 ,     , -

 85°,       ,  
  ,     ,  -

 (Q = 0,4–0,8), . 3, ,    -
   ,    –  

  (Q = 0,8–1,2).  -
       ,  

75°,    ,  
      90  85° –   

   .     
      75°     

(Q = 0,4–0,8)    
        

        .  
. 4     Q, 

         
    . 

3.    
      



16  ISSN 2071-2227, Науковий вісник НГУ, 2013, № 6

Р О З Р О Б К А  Р О Д О В И Щ  К О Р И С Н И Х  К О П А Л И Н 

 

     .  
     -
      

 ,     
.  

      -
    30  40 . 

     
  :  – 180    

150 .       -
 ,     

 ,     -

   40  80      
 ,  75°.  

     -
125     -

,     -
  .   -

  ,  80 ,  
      ( ) 
 „   “.    

     . -
     

  „ “.  
 

 
                        1      2                                3                                  4                               5                

) 

      
               1                                  2                                3                                4                                 5                

) 

    
              1                             2                               3                                   4                                5                

) 
 

. 3.     Q             
 :  – 90°;  – 85°;  – 75°; 1 – -  ; 2 –  

; 3 –     ; 4 – mas –   -
; 5 – min –    
 

   - 
    -

: 
-     - 

      
 ;  

-       -
     ,  

      
 ; 

-      ,  -
      -

   . 

    -
  ,    

    -
      , 

     
 ,    

  ,  -
, ,   , -

      
   ,   

   . 
     

      -



ISSN 2071-2227, Науковий вісник НГУ, 2013, № 6 17

Р О З Р О Б К А  Р О Д О В И Щ  К О Р И С Н И Х  К О П А Л И Н 

 

-0,8
-0,6
-0,4
-0,2
0,0
0,2
0,4
0,6
0,8
1,0
1,2

0 50 100 150 200

  
  ,

 

       L, 

s1

s3

sz

s1-s3

si

-1,0

-0,5

0,0

0,5

1,0

1,5

0 50 100 150 200

        L , 

  
 , 

  
 s1

s3

sz

s1-s3

si

-2,0

0,0

2,0

4,0

6,0

8,0

0 50 100 150 200

        L , 

  
   

 , 

s1

s3

sz
s1-s3

si

    -
-    . 

    
       

       
  ,  -

      
       

     
   . , -

    , -

       
 -    -

.    -
      -
 .    - 

 18,0; 20,0  34,0 .  . 5  -
     -

      
      -
       -

 ,  75°. 
 
 
 
 
 
 
 
 
 
 
 
 
 
                               )                                                                                                            ) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                                       ) 

 
. 4.            

        , :  – 90°;  – 85°;  – 75°;   S1 – 
1 –   ; S3 – 3 –   ; S1-S3 – 1- 3 – 

     ; SZ – z – ,  
  ; Si – i –   

 
 

 
 
 
 
 
 
         18,0                                20,0                                    34,0                                37,0  

 
. 5.           -

            

S1-S3 

SI 

S3 

SZ 

S1 
SI 

S1-S3 S1 

S3 

SZ 

S1

SZ

S3

SI

S1-S3



18  ISSN 2071-2227, Науковий вісник НГУ, 2013, № 6

Р О З Р О Б К А  Р О Д О В И Щ  К О Р И С Н И Х  К О П А Л И Н 

 

   . 5,   ,  
18,0 ,     

   ,     
    ,  

.      -
   ,  

       
    .  -

   20,0     34,0   
  ,    37,0   

. ,   -
 ,    . 5.  
     ,  

      
      ,  

40 ,   1/2   . -
  ,  ,  

      
0,6 h ,  h    –    .  

     
,    ,  -

      
    3 ,  

     80 . -
    -

    .  -
      
,      
  3/4   , -

  28,0 .   -
 ,   ,  

  ,     
    

     ,  
     

,       
  ( )   -

    .     
,  ,    -

,       
. 

    -
     

    . -
   ,    

 ,    , 
        

     , 
 1/4   (10 ),     

       -
      ,   

35      .  
     
 , :  = 0;  = 18,0;  =  

34,0 .     
,       -

      -
 :   = 0  –  =161°;   = 

18,0  –  = 158°    = 34,0  –  = 154°.  
     -

      
 ,    

   , , 
65; 54  49%.  

   -
      
     

 .     -
      

    ,  -
     

  ,     , 
 18,0 ,   50%   

   . ,   
   36     

 ( )    ,     
  .   -

         -
,    ,   , -

  ,    
  ,     

     . 
   ,   -
  18,0 .    -

   ,  -
     . 

      
  ,      -

,     , 
 0,9 h .,  h .–    

( ) – 36    ,  -
,   . ,  -

    -
    ,   

 18,0       
   .  
      -

   ,    65°  
,      

        
.      -

         
65–70°     . 

.  ,   
,       

       
     -
      

          
 ,    –   

       
   (Q = 0,4–0,8), -

      ,     
 .       

       
  . ,   
,    -

,      
,     -

     



ISSN 2071-2227, Науковий вісник НГУ, 2013, № 6 19

Р О З Р О Б К А  Р О Д О В И Щ  К О Р И С Н И Х  К О П А Л И Н 

 

 . ,   -
      

   ,  
     ,  -

     -
    ,  -
    ,   

       
   .  

 
  / References 

1.  . .    -
  / . .  // . – 1996. –

 2. – . 10–15. 
Kropotkin, P.N. (1996), “Tectonic tensions in the 

earth”s crust”, Geotektonika, no.2, pp. 10–15. 
2.  . .   

 / . . , . .  – .: , 
1993. –187 . 

Adushkin, V.V. and Spivak, A.A. (1993), Geomek-
hanika krupnomasshtabnykh vzryvov [Geomechanics of 
Large-Scale Blast], Nauka, Moscow, Russia. 
3.  . .   -

    / -
 . .,  . .,  . . – : 

, 2001. – 240 . 
Kurlenya, M.V., Eryemenko, A.A. and Shrepp, B.V. 
(2001), Geomekhanicheskie problem razrabotki zhele-
zorudnykh mestorozhdeniy Sibiri [Geomechanical Prob-
lems of Development of Iron-Ore Deposits of Siberia], 
Nauka, Novosibirck, Russia. 
4. .  76838    7 21  39/00  

 -    
   /  . .,  . ., 

 . .,  . .;    
   . –   2011 01078; -

. 31.01.2011; .25.01.13; . 2. 
Ischenko, K.S., Krukovskay, V.V., Krukovskiy, A.P. 

and Ischenko, A.K. (2013), tent No.76838, Ukraine 
MKV 7 21  39/00, “The method of imitation of the 
stressed-deformed state of rock massif on models”, De-
clarant and patent owner IGTM of NAN of Ukraine. 
No. a 2011 01078, Declared: January 31, 2011, Pub-
lished: January 25, 2013, bulletin no.2. 

 
.     -

    ,  -
   ,    -

   . 
.    -

      -
      

,  ,    -
     ,  

   - - 
  ( )       

     -
 ( ),   , -

        
 . 

.   -
      

     ,  
,  -    -

 . ,    -
        

      -
     
         

    ,    –   -
      -
. 

 .  , -
      

   ,  
 ,  ,   -
      

   ,  
      -

,       
    ( )  

  . 
 .    -

      -
,  ,   

      
,       

 ( ),    
    -

   . 
 :  , ,  -
, ,   , 

 ,   
 

Purpose. To study the character and to find the com-
putational solution of distribution of the field of tensions 
of the rock massif formed round the extraction chamber 
under static and dynamic load. 

Methodology. A few series of laboratory modeling of 
the character of stress field distribution around the ex-
traction chambers have been carried out using the photo-
elasticity method and the developed stand. Using the 
continuum mechanics and finite-element method, we 
have carried out the numerical modeling of rock massif 
stressed-deformed state for the block where steep ore de-
posit is being extracted. We have determined the influ-
ence of the stressed-deformed state of the model on the 
character of its destruction by explosion. 

Findings. We present the results of the experimental 
and theoretical researches of rock massif stressed-
deformed state for three different schemes of the rock 
massif block model in elastic-plastic putting using the fi-
nite-element method. Based on the results we recom-
mend locating drilling rooms in the central part of the 
chamber along its axis and in the zones of maximal stress 
or the zones of rearrangement of stress condition in the 
rock massif containing steep ore deposit with different 
inclination angles in deep horizons.  

Originality. Estimation of the character and laws 
of distribution, and numeral values of the fields of ten-
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sions around the extraction chamber in steep ore de-
posit before drilling and blasting will allow us to sub-
stantiate adjustment parameters of drilling and blast-
ing, location of mining holes and conditions of their 
drilling. This will improve the efficiency of blasthole 
charges.  

Practical value. We can improve the efficiency of 
blasthole charges during breaking ground, reduce the 

consumption of explosives and blasting agents, improve 
the quality of ore and performance of loading and 
transport facilities. 

Keywords: stressed state, rock block, chamber, drilling 
and blasting, method of photoelasticity, numeral modeling 
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STUDY OF THE MECHANISM OF THE DIRECTED DESTRUCTION OF 
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