
 
. .  

 
 
 
 
 

 
 
 
 
 

 [622.012.2: 622.268.2]:622.8 (043.3) 
 
 

  
 

 
 
 
 

05.15.09 – « » 
 
 

 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 – 2023 

 



 
. 

 
. . .  

. 
 

: 
 

 
, 
. . .   

,  

: ,   
,  
,  

 
» 

 ( . )  
 

 ,  
 

 « » 
  

 ( . ) 
 

 
 “12”  2023 .  1330  

 08.188.01  
. . : 49005, . , 

. , 2 . 
 

 
. . : 49005, . , 

. , 2 . 
 

   “12”   2023 . 
 
 
 

  
 

                                                                  .  
 



                    1

 
 

.  
.  

 
 

.  
. ,  

,  
. 

,  
 

, . 
 

. ,  
 

, , .  
.  

 
, 

, ,  
 
 
 

.  
 

,  
.  

 «  - »  
.  

 
.  

, .  
  

 
. 

,   
 

  
,  

. 
, , . 

 «  
 2030 »,  

 21.04.2011 .  3268-VI;  



                    2

 07.09.2011 .  942 «  
, »;  

. . 
, :  III-63-12 « -

:  
»  «  

 
» (  0112U000493),  III-67-15 «  

 
,  

»  «  
 

» 
 0115U002283),  III-74-19 «  

 
,  

»  «  
 
 

» (  0119U000453). 
 
 

. 
    

 
. 

 
: 
1.  

 
. 

2.  
,  

,  
. 

3.  
 

. 
4.  

 
. 

 –  
  , . 

 –   
 . 



                    3

. , 
 
 

;  
;  

 
 

;  
 

. 
, . 

1.  
: 

,  
.  

,  
.  

:  – 0,13, 
 – 0,53,  – 0,33. 

2.  
 

. - ,  
, ,  

 15-20%,  
 40-50 .  

 . 
1.   

 U ,  R  
,  m   

 – ,  
. 

2.  
 
 

, . 
3.  

, 
,  

.  
. 

 
 

,  
,  

. 



                    4

. 
1.  

,  
 (  
)  

.  
2.  

,  
 
 

. 
3. :  

-
,  

,  
 SLA .  

 
. 

4.  
,  

, 
 

.  
 

. 
.  

 
»  « »  « » (  19  2022 .  

 24  2023 .)  
 27 %  562  166  

 
.  

 «  
». 

,  
 
 

,  
;  

;  
,  0,75. 

. , 
, ,  

, .  
,  



                    5

 
,  

.  
 
 

, .  
. 
.  

 X  
 « » ( , 

27.11.2022)  «Szko a Eksploatacji Podziemnej 2023» (Kraków, 27.02-1.03.2023). 
.  12  

,  2 ,  
, 5 – , 3 – , 2 – 

. 
. ,  

, ,  175  20 
, 6  11 ,  29 , 22 .  

 176 ;  – 139 . 
 

 
 

, 
 

,  
,  3D 

. 
 

, , ,  
,  « », ,  

. . 
 
 

.  
.  

 
. 

,  
, ,  

.  
,  

. 
 

. ,  
.  

 



                    6

, .  
 

 3D .  
. 

, ,  
. 

 

 
 

,  
. 

,  
 

  m.   m  
 U .  

 
 

 

mHU s002,0 ,      (1) 
 

 U – , ;  – , ;  – 
; m –  

, ; : K   
  Ks  

 U . 
,  ( ),  

,   1,0. ,  
.  

, . 
,  (1) 

.  
. 

 
,  

 
.  

 
.   

:  
,  

. 
,  

, , 
 ( . 1).  

 
.  

 



                    7

 1 –  
 

  
 

 

d   
dr  
db  

 
 

 
.  

 j .  
,  

, ,  
.  

.  
,  

  
 

jdj lI 2,073,0 ,       (2) 
 

 dj –  j ; 
lj –  j  

. 
 

 2 –  
 

 

  
 dj 

dc dr db  lj Idj 

dc  0,1 0,4 3 0,13 
dr 0,9  0,8 1 0,53 
db 0,6 0,2  2 0,33 

 - 0,99 
 

.  
 

, , . 
,  

 –  (  
). 

 
 

.  
 ( . 3),  

 
. ,  0.10  

 



                    8

 3  f  4. . 3 . 1. 
 

 dj ( . . 1).  
 0,1 ( ).   

 
, . 

 «0»  «1». 
 «1» ,  

 Sri  Sbi.  
: 

rirri SSP min ;      (3) 
 

bibbi SSP min ,       (4) 
 

 Pri i Pbi –  
 , ; Sri i Sbi –  

  
 dr  db,  ( . . 1); Sr min i Sb min –   

 
 dr  db, . 

 

 3 –  
 

  
 

0 
1 
2 
3 
 

4 
 

5 
 
 

6 
7 
8 
9 
10 
11 

: 
 ( . 1, ) 

 ( . 1, ) 
 ( . 1, b ) 

 ( )  
,  ( . 1, d) 

 ( )  
,  ( . 1, d) 

 
)  ( . 1, ) 

: 
 (  1) 

 (  2) 
 (  3) 

 f<3 
 3 f 4 
 f>4 

 

,  dj ( . . 2)  
 j  ri 

 bi, ,  
.  



                    9

 
 

 

dbbidrrii IPIPR ,       (5) 
 

 Ri –  ; 
Idr  Idb –  j  

 ( . . 2). 
 (  

2021 ),   
: ,  

 
. . 

 

 
 

 1 –  
 

dbbidrriii III .    (6) 
 

 ci, ri, bi –   
 dc; dr;  db,  

. . 1). 
 
 

. 4. ,  
.  

 
.  

 « » – 
, « » – ,  

 « » – . 



                    10

 
 

.  
. 

. 4 ,   
 

.  (1) , 
, :  

m ;  bsw. 
,   

.  
 

 4 –  R  
 

 n  f 

 
 

  
.  

: m  [1,0; 2,5],  [00; 300], bc  [1,0; 3,0], Ri  [0,48; 0,84].  
  

 

tgdbRdm swi 17,0105,04,1176,0 ,                                 (7) 
 

 d – ,  0,15 . 
 R . 4. 

 (1)  (7)  
 

 
 

tgdbRdmHU swis 17,0105,04,1176,0002,0 .                (8) 
 

 U  



                    11

,  12,0 %. 
 

  
,  
 3D- ,  

. 
 

,  
. 
 

. ,  
. ,  

 
, ,  

.  
 

 3D- . 
,  

. 4.  
,  
 –  

.  
 –  

,  
. 

 

 
1 – ; 2, 3 – , 

; 4 – ; 5 – ; 6 –  
; b – ; m,  –  

, ; h , b  – , 
; h , b  – ,  

 

 4 – ,  
 

 



                    12

 3D-  
 

,  ( . 5).  
,  

, ,  
 3D- .  

 3D-  
.  

.  
,  

.  
. 

 
 

  0 
 

 
 

1 – U  = 0,001 ; 2 – U  = 0,002 ;  
3 – U  = 0,003 ; 4 – U  = 0,004 ;  

5 – U  = 0,005  

 
  = 0 ( ) 

 

 
 

1 – U  = 0,001 ; 2 – U  = 0,002  
 

 

 
, U  = 0,001  

 

 
 

1 – 1 = 0,002; 2 – 2 = 0,02; 3 – 3 =0,85; 
4 – 4 = 0,95; 5 – 5 = 1 

 

 
, U  = 0,005  

 

 
 

1 – 1 = 0,0 02; 2 – 2 = 0,02;  
3 – 3 =0,85; 4 – 4 = 0,95; 5 – 5 = 1 

 

 5 –  
 
 



                    13

 ( . 6)  
,  

 
, , ,  

. 
 

 
 

1 – , 2 – , 3 –  
, 4 – ,  

5 – , 6 – , 7 –  
, 8 – , 9 – ,  

10 – , 11 –  ( ),  
12 – , , 13 –   ,  
14 –  
 

 6 –  3D  
 

 

 
,  

.  
 

)  
. 

,  
.  

 
 



                    14

.  
. 

 
,  

.  
, .  

. ,  
,  

.  
, . 

,  
 t = 200 ,  

  
 = 28  (R(28)), .  

 

28lglg28RR ,       (9) 
 

,  
,  (10)  

 

28lglg28.. tm kRkkkkR ,                  (10) 
 

 R ) –  ; 
k  – ,  

 ( ) k  = 1,  ( ) k  = 0,7,  
,  

; k  –  
,  k  = 0,7  

k  = 1,0; k . –  
0,83 < k . < 0,93, ,  
k . = 0,9; km – ,  

  km=1,22-0,22m; kt –  
 

 3 <  28,  
 

t
tk 07,025,0 ,                                                 (11) 

 

 t – ,  
 230  t  260 ,  1,24  tk  1,52. 

 

 « »  
,  

 
 
 

.  



                    15

 
, , 

 
. 7). , , 

.  
,  

 
. , ,  

,  
.  

 
. 

 

 
h  b – , ; h  b  –  

, ; h  b  – , ; h  –  
 

 

 7 –  
 

- ( 3)  
 ( 2) . 8. ,  

 l  = 4-20 ,  
 ( . 8,  1  3).  

 ( )  4-5 , 
.  
,  

. h  
 ( . 8,  6). 

 
,  

 ( . 8,  2  4). 
h  

 ( . 8,  7). h  
 13 %.  (  80%)  

 (  4  20 ). 



                    16

 
 R ( ) ( . 8,  8)  

max  ( . 8,  1, 2) –  
 

maxgR ,                                              (12) 
 

 g – ,  
 1600 3, g = 1,1. 

 

 
1, 2 –  max ( )  ,   

; 3, 4 –   ( ) , 
; 5 –  

; 6, 7 – h  (%)  
, ; 8 –  

 R  ( )  , ; 9 –  
 

 

 8 –  ( )  
-  

 
 

, 2- 3,  
 R ( )  25-50 % max 

  ( . 8,  1, 2  8). 
 ( 1) 

. 9. 2 3 ( . . 8), 
 

,  
. . 

: 
,  – . 



                    17

,  ( 1) -
  R ( )  

 5 max  ( . 9,  1  5). 
, ,  

. ,  
, 

 ( . 9,  4).  
 

 
1, 2 –   ( ) ; 
3, 4 – h  (%) , 

; 5 –  
 R ( ) ( )  , ; 6 –  

 
 

 9 –  
 

 

1 , 2 3,  
 – .  

, ,  
 (12).  

h ,  
 ( )  

 ( . 9,  3). 
 

 « »  « » 
 « »  

27 %  562  166  
. 

 



                    18

 
 

,  
 , , 

  
,  

  
  

 –  , 
   

. 
1.  

 
: ,  

.  
 

, . 
: 

 – 0,13,  – 0,53, 
 – 0,33. 

2. ,  
 
 

. -  
:  

 ( ),  
, ,  15-20%, 

,  6-8 , , , 
, 

.  
 

. 
3.  

 3-D  
,  

,  
 

. 
4.  

. 
 
 

,  
 

. 



                    19

5.  « »  
,  

 (  
) ,  

, -
 

,  
.  

6.  
 « » 

 « »  « » -
 27 %  562  166  

 
.  

 «  
». 

 
  

: 
 

 
 

1. ., ., ., . 
 

. . 2023. 3. . 26-36. 
2. Hennadii Symanovych, Mykola Odnovol, Valerii Yakovenko, Roman 

Sachko, Iryna Shaikhlislamova, Tetiana Reshetilova, and Mykola Stadnichuk. 
Assessing the geomechanical state of the main working network state in the case of 
undermining in the conditions of weak rocks. Mining of Mineral Deposits.Volume 17 
(2023), Issue 2, . 91-98. https://doi.org/10.33271/mining17.02.091 

3. , .  
 / . , . , 

.  [ .] // : . . .  / 
. – , 2020. – . 150. – . 176-187.  

4. Stadnichuk ., Krukovskyi .P., Kurnosov S. ., MakeievS. Yu. and 
Semenyuk . Calculation of parameters of the protection means for roadway 
districts in which cement-mineral mixtures are used. Geo-Technical Mechanics: 
Journal of Collected Scientific Papers. Dnipro, 2022. Issue 163. P. 121-129. 

5. ., , ., . 
.  

. , 2023.  72. 
. 53-61.  

 

 
6. ., ., .  

. : 



                    20

 X , . , 27  
2022 . . . , 2022. . 149-152, ( ). 

7. Stadnychuk M.M., Kurnosov S.A., Makeiev S.Yu. Justification of the 
conformity of the quick-setting mixture parameters to the conditions of using safety 
means for the district workings. Szko a Eksploatacji Podziemnej 2023: Materia y 
Konferencyjne, Kraków, 27.02–1.03.2023. Kraków: Instytut Gospodarki Surowcami 
Mineralnymi i Energi  Polskiej Akademii Nauk, 2023. P. 632-636, ( ). 

 

 
 

8. 114787,  F16C 11/06, B41F 17/00.  
 / . , . , . ,  

; . 27.03.2017, . 6. 
9.  124376,  B41J 2/00, G02B 26/12, H04N 1/113. 

 / . , . , 
, . , . . ; . 10.04.2018, 

. 7. 
10. 137239,  B41J 2/00, G02B 26/12, H04N 1/113. 

 / . , . , 
. , . . ; . 10.10.2019, 

. 19. 
 

, : 
 

11. , .  
 / . , . , . , 

. , .  // . . . . 2021, No 5. – . 25-
32. https://doi.org/10.15407/dopovidi2021.05.025. 

12. , .  
 / . , 

. , . , . , .  // . . . 
. 2021.  6. . 23-31. https://doi.org/10.15407/dopovidi2021.06.023. 

 
,  

: 
 
[1, 5, 6] – ,  

; [2, 4, 7] –  
 

; [3] –  
; 

[8-10] – ,  
; [11, 12] –  

. 
 
 



                    21

 
 

.  
. – . 

 
 05.15.09 – « ». –  

. . , , 2023. 
  

,  
  

 . 
 

,  
,  

 –  
. 

 
 

,  
. 

 3D-  
. 
 

,  
. 

 
 « »  « » 

 « »  
 27 % 562  166  

 
.  

 «  
». 

: , , 
,  3D- . 

 

ABSTRACT 
 

Stadnichuk  M.M.Justification  of  the  parameters  and  conditions  for  the  use  of  
roadway district protection means in coal mines.– Manuscript.  

Dissertation for obtaining the scientific degree of Candidate of Technical 
Sciences in the specialty 05.15.09 - "Geotechnical and Mining Mechanics".- 
M.S.PolyakovInstitute of Geotechnical Mechanics of the National Academy of 
Sciences of Ukraine, Dnipro, 2023.  

Theestablished pattern of pressure of undermined coal seam roof on the means 
of roadway protection are defended, which made it possible to substantiate rational 
types and parameters of the protection meansbased on the provisions of the theory of 
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risksand to ensure the reuse of roadway districts in coal mines.  
A new formula is obtained for calculating the coefficient of the influence of the 

type of protection means on the roadway districts displacement, which takes into 
account the risk of the roadway deformation, the coal seam thickness and the angle of 
its inclination to the horizon and the design parameters of the protection means - its 
width and locationrelative to roadway.  

A mechanism is disclosed and patterns of loading and deformation of roadway 
district protection means made of a quick-hardening mixture are established 
depending on the time of its hardening and the distance to the longwall face with 
taking into account the category of the coal seam roof stability.  

The scientific and methodological basics are developed for using the 3D printing 
technology to create complex physical models of the rock massif and 
roadway.Automation of this process ensures high accuracy of geometric dimensions 
and dosing of model materials, which significantly reduces the error of the end results 
of laboratory tests.  

The implementation into production of the recommendations on parameters and 
technologies for constructing roadway protection means in “Chervonogradska" and 
"Lisova" mines of the state enterprise "Lvivvugillia"made it possible to reduce the 
costs of the cement-mineral mixture by 27% and preserve the belt roadways No. 562 
and No. 166 for reuse as air roadways while mining the adjacent panel.The results 
obtained in the dissertation were included in the normative document of Ukraine 
"Instructions on ensuring the stability of roadway districts for reuse in coal mines".  

Keywords: stability of roadway districts, means of roadway protection, stressed-
deformed state, technology of 3D printing of physical models. 
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