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Study on the Strain Energy Characteristics of Coal And Rock Mass and the
Mechanism of Inducing Strong Mine Pressure under Different Mining Depths

Mu Binye
Buertai Coal Mine of State Energy Group Shendong Cc?a\ Group Co., Ltd. Ordos, Inner Mongolia 017209

Abstract : With the increase of coal mining depth, mine pressure behavior has become a hot topic in the
research of dynamic disasters in deep mine mining. In order to deeply study the energy dissipation
characteristics of coal and rock mass and its induced mine pressure mechanism at different mining
depths, this paper takes a mine in Shendong as a research background and comprehensively uses
theoretical analysis, numerical simulation and on-site monitoring research methods to analyze
the energy evolution of surrounding rocks at different mining depths., simulates and studies the
deformation and failure characteristics of surrounding rocks under mining of coal seams at different
depths, and reveals the mechanism of strong mine pressure induced by mining of coal bodies at
different depths. The results show that there are obvious differences in mine pressure behaviors in
different areas with burial depths. The coal seam burial depth exceeding 380m increases mine pressure
behaviors such as tunnel floor heave deformation. With the increase of the coal seam depth, the lateral
bearing pressure, the tunnel roof stress, the tunnel floor stress, the tunnel roof and floor movement, and
the convergence of the two sides of the tunnel all increase. Compared with the convergence of the
sides, it can be seen that the movement of the top and bottom of the roadway is significantly greater
than the convergence of the two sides of the roadway.
With the increase of depth, the elastic strain energy accumulated in coal and rock bodies increases
non-linearly. In addition, it is found that the strain energy of coal and rock bodies changes regionally.
The research results are of great significance to safe and efficient mining of coal mines.

Keywords : dynamic disaster; strong mine pressure mechanism; unstable deformation; numerical
simulation

515

MR THIETR EIEE RREIORIE, B TR E R AT K R B RTEROTER . 8T, FER TR e, BA Rz a B
REAIROM, ZEG BB ER D, GRS TAEGRRMF IIMIER £ " Fit, WARFARIFERINGE TS A N AR ARRFAL I 75

WA B (1982-), %, Wik, BREMAMARA, 200655 2k FAREHBEAFNE —EUEL, KEEH, AW FRERA R ERT AR EEETHE.

20245117



FEAlEZ5% | INDUSTRIAL ECONOMY

JEARETERIRE], XTSRRI . R e e BAT B

ARSCUARAR G 515 5, SRa R e AT . AUER N B BB 5B, 0T T RRITFRIRE T B 5k I A Re AR (L e
fik, BEURITE T ARGERERE N RE LU RONEHL, 7R TR ERAARS0E Ama U] @ Amise, KAy ek
FEHEBETEIE LA NS, (el FRE S TA BB R

—. FRARFERSHEEFCIHIE

BB LN, R B E N B, A R
BRI RB e B, BEEAEINR Y H HICRB I = 1]
NAPRAT, BRI S0

o =yH (1)

Kby WEBERE, BN N/m’, o BEER S, BN
MPa,
ﬁ;fH (2)

A NITRALEs 0y 0 NAKCPRLT, SR MPa, [K5RE)
NS A AT TR SRR Uy ARy

0,=0;=

_A=2p)+ ) o
U,= 65— 1y y°'H (3)

A E MR RBEERT R, B0y GPa; JRoRE) N T R
A PRASTE TR R FERE U, 9

=2 sy
"= SEara Y (0

KA EERN I SARRRSR, EHRRTLOWEE], TR
7.7 B HERHE I N, o AT A H e B ok, 7
TN R 38N, NIRRT

1800

1600 -

1400 -

1200 4

—
o
=3
IS
1

(o]

=

IS
1

E 71 /kPa

600

400

200 4

0 T T T T T T T T T T T T T 1
0 100 200 300 400 500 600 700

IR /m
> E1BENNSEENXR
B AR HEA 12 B TR TR B 5e 8 5, % LR IR
332.9 ~ 428.75m, “F44381.3m, EYIIREIHGEE 1600m X5
TAEE MR 380m, AR TAERSCPriaEE, BHm 1~5° , 4t
EHEHRE 3~5 BT, F0.2 ~ 0.8m, METHME4.78m,
R B2, 7t/m”,

118 | INTERNATIONAL ECONOMY AND DEVELOPMENT

W E IR 5L, B BIEI XM, 1Ak, HEii
FERUZ I S R SRR e, AR 380m [,
JREAST . A NIRRT R RBLRIZ, BEE SRR, JFEEEE
RS . L, RN R DS B S B A A B S 1
B, SRR 380m N T AR SR R R

=\ FRARMEFEESERBEAS

(—) FRFEHREHERERET

DIMAR S i ge i 5, B 507 4 A — BUM AU o
SRR, RN R VR 2 T R B S B T B IR IR, ST R
2 450m x 300m % 230m (& x 96 x 7)), ACE AT E 257
TRo MY 7 75 )y AT, TR D0 B 7 10MPa, I G
w[E R, AR AP 3h . WERECH 0.8, #E8R H Mohr -
Coulomb A, A ESEANFR 7R,

> B2 A
FKUSHNFBH
AR By . EijroA
s | e | e | EEE | SR | B
DURH | e | woe | R . Gl
d/kg-m="1| f/° C/MPa
K/GPa | G/GPa t/MPa
Wi | 45 | 23 2436 33 | 12 | 2
W | ww
ol 25 | 20 2440 28 | 32 | 09
e
pe | 25| 2 | 15 1350 2% | 25 | 065
Tl me | T ' ' '
[
R | . | 25 | 20 | 2440 28 | 32 | 09
e

FETTEE: %7 ST ORI B RS T 1B 55 2
AR ARG, DUREEHR A&, S5 alac (=1 ~5),
HoAr, o A A YR 300m . 350m, 400m ., 450m,
500m Z50F NI HAIGE 4, CoACERBIZIE T 4e, HAR &



#eo,
L 2WB O T R
Y R /m A

c 300 ,
TR

C. 350 WetE g

C, 400 EAETS

3 450 JEEdA

C, 500

(Z) ERIZEERR

L. A W AL

] 3 g MEAE A SR ERE O 5] Sk B 0 AR At 2, B =00k
SRR, ATMASeAE, BT DIWEEE], fEEainm sl T m
Fr b, e SRR 0 1] S K T A S SR KRN
B CAERTRR” RFAE; A 00 S ORAREAS 00 P (00 1 =i 7R FE g K e 2 3
ARLRPERG I RHAE; HER I RE A, M ) SR T (IR 24 T
2o SRR, R B2 3R R D9 300m . 350m, 400m, 450m,
500m Ht, WEE 17 7 85) H BT 20 (0] SR A #5285 5 HhoCh 15m
WAL EAL, IE R F143508 16.565MPa, 18.54MPa, 19.90MPa,
22.48MPa, 23.16MPa, FHEMREMEIGHIIN, MR E S 00
BN ERAE

—0— C1-300m —#— C2-350m —¢— C3-400m
—4&— C4-450m —5— C5-500m

RIS E F1/MPa

D
=3
'
—
=
o
—
>
»
=3

B R BB AR R BE R /m

> B3 TR RIB RN R E
A NABETURN B Ze, FRZ SR L, 4
TETRRRN ) BB IR Y, FERE s B TUICRTA 4m I, TR

243t

BRI I TR, (EFEEARERIE 10m I, TAN J7ikE
Eo BUEHP I 300m, 350m, 400m, 450m, 500m i, HHETE
TEFM 4m IO TIAR N 77143518 6.88MPa., 7.83MPa. 8.49MPa,
9.69MPa, 9.99MPa; 7 g5 & E M 10m I AT 71435 A

8.51MPa. 9.81MPa. 10.72MPa. 12.27MPa. 12.72MPa; [ 7
S HEGERRETIN, AR OO ) S BRI AR
—8— C1-300m —B— C2-350m —— C3-400m
—&— C4-450m —S— C5-500m
£ 15
é 10
=
K s
.R 1 1 1 1 1 J
B oo
0 2 4 6 8 10 12

BEASTE THAR A EE B /m
> B4 REIE IR SRR S
Zi b, BEMEESBYRIRGIN, MImSORE D) ARE TR T
RIE AN T« R TOURAR RS - 1 0 T P T WS YA 3 TR
KAEAE . HE S B LU, R TR RS 1 B I A T AR E
WS

. Eig

I AN IR M A RS BRI T 75 A0 AL AT 5E
TR TE1E

1) G R DA e RIS DU AR R XA,
I 380m SN T AE R SL T

2) BESE IR N, M SR . ARE TR ) | B
JEEMRRY T3 . AT TURARS 12 b M B3 P Sl S O SR
FHIE, SRR FErTf, TR RS kR I T A AT U
S

3) REAE R IEHENN, Boa PN FRER RS AR AR S B AR e
hn, Mesh, RS AR A RE B DR AL

MR, 290, KR CAFRIAE S A2 TR [1]. R S&a TR 2022,39(65):911-920.

(21 IR, i, #ta,

FEIFRGERAESG AT [T]. B 2015,40(1):1-10.

%
(31256, T, W, 55 TR, IS EMGH RN (1], #T25 THER. 2012,31(12):2438-2444.

20245119



