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Distribution pattern and influencing factors of in-situ stress for deep levels in
Shoushan No.1 Coal Mine
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(1.School of Emergency Management and Safety Engineering, China University of Mining and Technology-Beijing, Beijing 100083, China; 2. China Ping-
mei Shenma Energy and Chemical Group Co., Ltd., Pingdingshan 467000, China)

Abstract: To investigate the distribution pattern and influencing factors of in-situ stress for deep levels in the Shoushan
No.1 Mine, according to the measured in-situ stress data of the mine, the tectonophysics and rock mechanics and numeric-
al simulation methods were applied to study the type, magnitude and direction distribution pattern of in-situ stress. The
distribution characteristics of in-situ stress field was simulated. The effect of buried depth, lithology and geological struc-
ture on the in-situ stress distribution was analyzed. The main factor of in-situ stress distribution was determined. The re-

search shows that the in-situ stress values obtained by the multiple regression analysis of inversion method are consistent
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with the measured values. The relative error is less than 20% and the results are reliable. The coal and rock mass of mine is
in a state of three-dimensional compressive stress. The principal stresses relation of coal seam is Sy > Sy > S;,. The in-situ
stress increases firstly, then decreases and finally increases from the north to the south of the mine. The magnitude of in-
situ stress is 28—44 MPa and belongs to the high stress level. The in-situ stress direction is NEE. The buried depth controls
the magnitude and type distribution of the in-situ stress. With the increase of buried depth, the principal stress is increas-
ing and the stress field type has the changing tendency from the dynamic stress field to quasi-hydrostatic pressure field.
The lithology has a closely relationship with the in-situ stress. From mudstone to sandstone or limestone, the in-situ stress
is increasing. The larger the elasticity module is, the higher the in-situ stress is. The difference of stratum lithology causes
the discrete distribution of in-situ stress and the deflection angle of in-situ stress direction is less than 10°. The relation
between the in-situ stress and the buried depth and the elasticity modulus is expressed as o;=0.035 0H+0.468 1 E—8.551 3
in the mine. The geological structure is the main controlling factor of in-situ stress in the mine. The fold shape controls the
horizontal stress distribution of the in-situ stress. The in-situ stress of the syncline inner arc is more than that of the anti-
cline inner arc. With the increase of the fold crook degree, the in-situ stress of inner arc increases gradually, and its stress
gradient increases gradually. The in-situ stress of fault zone is decreasing and the in-situ stress of the fault pinch-out side is
greater. The in-situ stress direction deflects along the fault strike. The larger the angle between maximum horizontal prin-
cipal stress and the fault strike is, the greater deflection angle of maximum horizontal principal stress direction is. The in-

situ stress of the tectonic association zone of fault and syncline is more than that of the tectonic association of fault and an-

ticline. The tectonic association causes the undirectional distribution of the in-situ stress direction.

Key words: in-situ stress measurement; stress relief method; tectonophysics; Shoushan No.1 Coal Mine
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Fig.1 Geological structure map and in-situ stress measuring point arrangement of Shoushan No.1 Coal Mine
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Fig.2 Comprehensive regional strata log diagram of in-situ stress
measuring points in Shoushan No.1 Coal Mine
FGE BB, MR RN IA] 3 Fr7s o
24 WRER
e S 17 AR S A Origin B0, 2 13 728 5 i@
I B ol e, AR A 1% O — i o B 8 £ Bl
PR AnTE 4 Bis, i A, B, C R/NLFLEE |- 34

L. 2R ORI B RER SRR Bl AR IR, LA 12090041, &, I AR | e A S IR]
R1 AU—# R ANRBERSEH

Table 1 Basic parameters of in-situ stress measuring points for deep levels in Shoushan No.1 Coal Mine
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Fig.3 In-situ stress measurements in Shoushan No.1 Coal Mine
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Fig4 Typical strain-relieving distance curves and hollow inclusions of rock core in Shoushan No.1 coal mine
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Table 2 Measuring results of three-dimensional in-situ stress for deep levels in Shoushan No.1 Coal Mine
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Table 3 Analytical solution of in-situ stress for deep levels in Shoushan No.1 Coal Mine
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Fig.5 Numerical simulation model and boundary condition in Shoushan No.1 Coal Mine
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Table 4 Physico-mechanical parameters of coal and rock masses in Shoushan No.1 Coal Mine
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Table S Comparison of measured values and regression values of in-situ stress in Shoushan No.1 Coal Mine

] W A5 1EN7 J1/MPa BTN J1/MPa = 3N 1/MPa

et FLI Oy oy o, Txy Tyz Txz o] 03 03
LA 23.14 18.24 15.17 3.72 2.57 0.32 25.38 17.77 13.40
. EPE(:] 20.99 16.64 13.86 3.27 2.39 0.22 22.95 16.34 12.20
v Ao X iR 2% 2.15 1.60 1.31 0.45 0.18 0.10 243 1.43 1.20
AHXT IR ZE/% 9.29 8.77 8.64 12.10 7.00 31.25 9.57 8.05 8.96
A 30.27 22.73 16.88 6.12 0.70 -0.73 33.69 19.65 16.54
. EPE(:] 29.37 21.60 15.66 6.29 0.69 —0.74 32.89 18.42 15.32
> Ao X iR 2% 0.90 1.13 1.22 -0.17 0.01 0.01 0.80 1.23 1.22
AHXT IR ZE/% 2.97 4.97 7.23 2.78 1.43 1.34 237 6.26 7.38
SEME 23.88 29.89 28.31 6.40 -2.58 126 35.15 27.13 19.80
. EPE(:] 22.69 28.57 27.28 6.59 -2.52 -1.27 34.02 26.12 18.40
> Ao X iR 2% 1.19 1.32 1.03 -0.19 -0.06 2.53 1.13 1.01 1.40
AHXT IR ZE/% 4.98 4.42 3.64 2.97 2.33 200.79 321 3.72 7.07
A 28.08 16.66 16.45 10.36 2.06 0.92 34.39 16.54 10.26
. EPE(:] 28.67 17.21 17.47 10.38 2.12 0.82 34.98 17.59 10.78
v Ao X iR 2% -0.02 -0.03 -0.06 -0.01 -0.03 0.11 0.59 1.05 0.52
AHXT IR ZE/% 2.10 3.30 6.20 0.19 291 10.87 1.72 6.35 5.67
A 27.19 32.52 30.45 9.81 -2.70 —2.46 41.25 29.23 19.68
. EPE(:] 23.42 28.34 25.68 9.80 -2.74 —-2.43 36.52 25.45 16.46
’ Ao X iR 2% 3.77 4.18 4.77 0.01 0.04 -0.03 4.73 3.78 322
FARX 5 22/% 13.87 12.85 15.67 0.10 1.48 1.22 11.47 12.93 16.36

3.2.4 PGSR

T 30 A Ml T 2R AR A TR S, AR 1L —
W™ =4k 31 S1 53 A5 2 RV J2 S 181 B 77 40 A = ]
(B 7)o 8T 7 AT, B Sy. Syl Sy BN R F1, 36
BN I R AL T = HE RN RS o Bl R
I 7 3320 TG s RIS v =) F2 N A
Sy > Sy > Sy, LB ETZE N 135500 3, 35 XS 2 2

Sy > Sy > Sy, LK N J137°8 3, Ul N 7 A
KM R F1 o0 o R S W2 E X R Sy
WAL /N, XF Sy Sy REMAEEK, 1 7622 120 PR
T8 T T S22 AT PN ML NE /0N, AR R L Ak A S R 2
1 pi] bl 8 b 17 3 A, T Ay L7 Ak 3 b 7 g
BN,

FIH Surfer A4 $2 B L 21942 Fe KK F- 3 1 H



2368 #H % F % 2024 4E4f5 49 %

40 I 50t
| A

1E M. 73/MPa

o, 0, 0.|0, 0, 0.|0, 0, 0.|0, 0, 0.|0, 0, O,

wien | omse | oweEs | wisae | omss
(a) IEN

15 45

O e s
I e |

—_
(=)
T
N W
wn O

N J1/MPa
(3]
o

Y% /3/MPa

W
T
—_
W

Ty Tz To|ly T Ta|Ty T To| Ty T Te|ly G T
Tl | A2 | WA | ds4 | WS wign Tz Toawes | ooga T ogss
(b) BIYIR 75 (c) NN

K6 T il—u s IS E-S A (EX

Fig.6 Histogram of comparison between measured values and regression values of in-situ stress in Shoushan No.1 Coal Mine
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Table 6 Distribution of in-situ stress of different

lithostratigraphy in Pingdingshan mining area

whk oy/MPa  oy/MPa  ¢/MPa o, /MPa  i1%k
bewa) 24.67 16.74 16.67 20.67 7
[iees 25.55 19.36 14.99 20.27 23
b 29.38 20.20 15.51 22.44 4
YiEbE 33.69 21.81 17.09 25.39 10
Litees 37.05 21.76 18.39 27.72 7
3o 38.06 20.75 19.57 28.81 4
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Table 7 Statistical table in-situ stress and burial depth and elasticity modulus in the research area
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2 17.45 556 31.07 11 37.07 835 33.57
3 28.03 555 39.50 12 22.80 846 17.56
4 27.56 900 31.68 13 25.15 717 33.45
5 28.30 657 25.32 14 33.68 946 30.13
6 25.74 547 3532 15 33.94 934 40.94
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