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Breakage characteristics of casing and prevention and control measures in mining

wells based on the evolution law of stress and crack fields in overlying strata

LI Yanhe'?, NI Xiaoming™*, WANG Baoyu®, TAN Xuebin’
(1. Pingdingshan Tianan Coal Mining Co., Ltd., Pingdingshan 467000, China; 2. China Pingmei Shenma Energy and Chemical Group Co., Ltd., Pingding-
shan 467000, China; 3. School of Energy Science and Engineering, Henan Polytechnic University, Jiaozuo 454000, China; 4. Institute of Efficient Develop-
ment and Utilization of Coal-Measure Gas, Henan Polytechnic University, Jiaozuo 454000, China)

Abstract: Accurately determining the casing breakage characteristics in mining wells and proposing corresponding preventive and control
measures can provide an important guarantee for the long-term stability of the wellbore. Taking the No. 2, coal seam and overlying strata
in the Pingdingshan mining area as the research object, theoretical calculations and numerical simulation were used to determine the stress
and displacement distribution law of separation section in the overlying strata. The correlation between the height of the overlying strata,
the horizontal distance from the working face and stress and displacement were analyzed, and the relationship between the height of the
overlying strata, the horizontal distance from the working face and the stress and displacement were fitted. Based on the actual develop-
ment experience of mining wells in the research area, the main types of casing breakage in the optimal well layout area were determined.

Combined with the commonly used casing mechanical parameters, the casing breakage location and length under the “two field” evolution
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were characterized. The commonly used local protection technologies for mining wells was summarized and the corresponding preventive

and control measures were proposed. The results shown that, in the process of working face advancement, the stress of the overlying strata

shown a change pattern of from fluctuation to linear decrease, and the displacement shown a change pattern of from almost unchanged to

hyperbolic type. The casing in the optimal well layout area was mainly characterized by tensile shrinkage and shear fracture, and the cas-

ing reinforcement was applied to reinforce the casing in mining well. When N80 casing was used in the third section of the ground mining

well in the research area, it was necessary to install anti- tensile and shear casing reinforcement in the upper 46 m of the coal seam at the

sub-critical layer and in the upper 54 m of the coal seam at the soft/hard interlayer. When P110 casing was used, it is necessary to install

anti-tensile reinforcement in the upper 46 m of the coal seam at the sub-critical layer. It is recommended to use P110 casing for all three

sections of the surface mining wells in the research area to increase the wellbore stability in mining well. The research achievement can

provide theoretical guidance for preventing casing breakage in the Pingdingshan mine and mining wells under similar conditions.

Key words: mining well; casing breaking; preventive and control measures; reinforcement; overlying strata combination
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Fig.4 Distribution pattern of stress and displacement in overlying strata
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Table 5 Technical principles and application scope of local protection technology for mining wells
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Fig.6 Types of casing breakage and reinforcement components in coal mining wells

M 8 Al H, AL SR EUREE A Y 5,
A A E S BT B AN
TEFEAT IR AR L2, 5 B LR 5 2 B R it



RHERIA . ST AR RN T N AR G IR AL BRSO B R K Bl 45 X 2024 4F55 14

1.0 0r- ~1.05
-1.5} 1t . -1.20 I
g 2.0 ’ g : . . . g 135t
E ps| * ! e T - R | i i I
3 83t - L
535t ; = : © 195 i !
%40l 4 : X -5t . ¥ 210t : :
' 6l . -2251¢ !
:4(5) o L . . . . 2400 . . .
10 20 30 40 50 60 70 80 90 100 100 —60 -20 20 60 1 2 3 4 5
R R A m BE CAETE 25/m SR E/m
(a) B %7K PR ) (b) A I B /KPR 7 (c) BZJEFE—/K TRy
0r- 0r- —2.40 . :
-1t -1} . 2521 4 i |
-2t -2t . —2.64 | : :
S| S T AR i A :
B 4 | : & 4 . : § B 288 : :
= o . = O : =300} $ .
m ~of l m ~of ‘ . i w3l e : )
‘EH T ‘EH T . ‘EH 324} ° H
-8 -8t . B : . .
ol . ol -3.36 1 :
T ST, S — g S
10 20 30 40 50 60 70 80 90 100 100 —60 -20 20 60 1 2 3 4 5
L) EE/m BE AR T #E 25/m JR 2R /m
(d) 78 & e R LN (e) JH T A THIfH 29— BB A (f) W2 R — 2 N )
W7 #5858 xELHT
Fig.7 Correlation analysis of single parameter and stress
35, 40 20.7
30| | 35} 184 +
. . 16.1}
£ 55| g 30
£ £ 5 . o E138¢
R20+ ) . . : . D115
i =207 o & onf
B 15+ B 15+ ; ; H ; B 69 L
= ol Tt . ! = 46l
st st° 231 I
1 1 1 1 1 1 1 1 ] 0 1 1 1 1 ] O 1 1 1 1 ]
10 20 30 40 50 60 70 80 90 100 -100 -60 —20 20 60 1 2 3 4 5
LR /m PE T THI B 5 /m HR L FE /m
(a) BA T E KPR (b) 6 TAE B B~ P i (0) BE ERE KPRk
0 10 0
6.5}
0F
£ 1 g 10f |
£ 20t £ ! R
o] 2 20 i R 260}
&30 E 5 . & 3251
i § b ' w390 H
H-d0r | i i 40T - W ogsst {
sl : -50} | -520}
L _ . . . . —585L . . .
10 20 30 40 50 60 70 80 90 100 -100 -60 -20 20 60 1 2 3 4 5
LR /m B T AR THI I 85 /m B2 B /m
(d) B = E-EELH () PE TAFTHIFE &~ H AR () B2 R - LA S

K8 B—58E YK

Fig.8 Correlation analysis of single parameter and displacement

e B R R B KN T NSRS e A BT R 5 m A F T A9 N8O M P110 BN HT
Fl, PRIk, 3 R DU A B I R A R R R A STYTR AT CF A AL B A, AR 6.

B HICHEE N J7, YOS OISR O A R HiIE 9 AT i, R A P110 B R R SR
K RS LR = R AL PG, B XU RER S =R ] P110 B4,

WRAEAUG BN TT | AR 3, 255 G IR A IFAEIREIZ AR 46 m VSR ZE AR e s 4+,

R TR G MRS SR I 2 (K 4), 7 SR SRR E P
229



2024 445 1 1] % £ A FH K H52%
*k6 EEMRHMEESKE
Table 6 Location and length of casing reinforcement
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