2004 EES B/ E 45 B Xk N

R R EE

ERE AN & > G Uk &

MR S EM R R

LA

RO R AR R

(L AL M ATBRITAE L 7 5 2. v AT B el DX 74 Sk Pl A7 B 2 O3 2, W e B AR ity AL D7 i L AT FRSAE 24 w230 )

HE. BWREAREEN &R
e, KA AR &

FRARBIR Y, KRR RT L RBwIRIRFE, AT REE K
CZ oI RIRE, B E e R AR ke B A T, IR MR R P AR R

AT AT BTTIR, RESES BN FRBETHEIANTOELE A NOMETTRE, A

Tl ERRAE S TARRE A s S RaE R Tah% A S mBAERfiRE -

// - Lﬁ%%?ﬁg

SRR 2 AN @I, T A AM MR EZ 6 WA A FAE B F B T oA 8 B R G fe iR

B RG2 AT, SR BRI R YA 3 & 5L MUK B A Y AR A s

, R A AR

VIR ES A A Y R R R GERE B AE T R A AP AR 2 AT R, AW T B AR

FIT R BRI Ao B 35 F A AR 6 R AL, Bt i Ay )& SR AT R0 48 5] o @ AR

Ko

KB RF TR BN F B e H W )R B ;

I RAE
hE 43S .TD853 TD32
XERFRERD A

51

T

HAT, B2 o3 B iR 2 0 P R A s A vk s
TR T SR BN, R A SR 06 AR B 1) S 0 A
B ANE A FLIFRERERE 1000 m fH 107, 4
JE #J Mponeng Gold Mine JF R VR 53] 4 350 m,
South Deep Gold Mine JTRIEE K F| 3 500 m, West
Driefovten 44 TR AF] 6 000 m'* 5 [ P Y4 K
U Je B SR TR
BT 1100 m, 6 2 2 o It A 7R I TF R b

TR BRI TF R AL T 43 A3 52 2% 19 = 4k % 1) 137 1 47
T O TSR A AR E AT S AR AE , 2

AT 26 A0 T 2 R SRBT TS o R A O R 1Y) S 40
B S EOR A RAT SRS R
£ RIS RE RO B ) 7 A R V)
G R TE YT A R G, LA S s R i
HFEFHARABIRI G H BT LV IE R
T i N B A e A e Rk,
PR TRERER T F IR UG I I AN A )
PyBE Sy sV 2R AR SCAP SR AN S A g )
SRR AR E N , 0 A D MU F A A
A ELAR SR B, AT 3 s 1 20 B A D0 T ORI AR %
ERAEEE L,

R LK AT
WOR SE 5 H PR B3R 3 WU R R AR R

NXEYHS 1001 —1277(2024)08 - 0019 - 09
doi:10. 11792/hj20240802

oA B EL RN TR I R 14 TR R
{H H RS2 i HELe fI L I8 A G 58 248 S IR H R 1E
W ALGE R A D1 P CANE T T EREs Y %
T SRetod o e A9 07 7 bR 285 T 12 v e 00 42 4 2 5 4
G20 ST BN RE 58 438 N IR TR i N ) AR
D AR SR IR A e A AU K A O o B B ML AT
B = AP . I, A SCHlaE i 24 B rE IR
A JTFIETE R IE B T R T R b R A PR B
TE T2 HLHEL VR, B X Hb R 3 ) 2 8] 4 0 A0 i
B BEBLAE () 45 A, BN 2h H I Hb R W I &R 48 1) O i
ARG E R 1IN S B n, Rl T
FH R N SRR T B 3 R B G, 145 A B Al
AT HE J2 | U 9 0 45 TR H T R M s 458 ol 2 R 19 &
JETT ], R Ja S L TR H TR M 4 1 3 A1 2 25 4R
o

| RAFREANFRRFER

R U RI I R E S AT A A
JI2EESR o RIS SCHA M A sl 2 5 k07 2=
TITFREA T2 988G 50 2 T WA 1T e
Frieik,

1.1 =AmEgEamRNE
I JLAE K, Bl A6 B R B 22 7 L SR 9 TR 82 ik

Wk F41.2024 - 05 -23; &8 F #1.2024 06 - 14
TEH i

(O OWE(1998—) , 55, BB RN, WL, SR LR A5 05 T IS¢ L AF 5 E-mail : 18811722870@ 163. com

*EEVEH B (1982—) | 53, 0 e G AR, At , NS 1L SR T 9 B 5 A% 5 E-mail ; duanwq@ norinmining. com



20 IEREE

" £

1 000 m, BOHIFR G W HRIZIRE A #172 2h
PR R o EEIFRAE T W W 1%
FERFTR RN T 8 2 R i sh 7
5 BT S EAE AT T A AT B A R 2
BRI R, TR AT #0127 FE Y, [F]
Pt iy 2 75 e S0 O R e A I Bl 5 R ) g R o
A, PRI, B 22 52 80 F N + SUsh I T i 2
FAERT, RIAR Sl 25 A

X shigg AL a MBI E AT C B HR A, 5T
0375 R S AR B N 3, 38 A 1) L = e A
TRIHIF R HLE 32 I niE 1 PR .

a0y

! |

QL

TS ITT Ty

N \itibitiss

B
i By £, P,

—_— ] —

P,

P—ib At
| é ‘ é P—ahikii
A B
Bl RAFRBEZHTEE"

Fig.1 Schematic diagram of surrounding

rock under stress in deep mining
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Fig.2 Schematic diagram of microseismic positioning principle
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Fig.3 Schematic diagram of stress distribution in the

surrounding rock of upper and lower walls
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Fig.4 Schematic diagram of isolation pillar retention
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Fig.5 Schematic diagram of mechanical interaction between

filling bodies and surrounding rocks
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Fig.8 Schematic diagram of single support pillar for pressure yield in rock mass
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Advances in fundamental theories and prevention for deep mine pressure

Wang Hui', Duan Wenquan', Liu Jingzhi', Ma Junsheng', Guo Qilin', Zhao Haiping" >, Hao Cheng'’
(1. Norin Mining Co., Ltd.; 2. Norin Mining Limited Branch Station of Postdoctoral Research Workstation,
Management Committee of Zhongguancun Science Park’s Xicheng Park)

Abstract: With the ongoing depletion of surface and shallow mineral resources, future mining efforts must inevit-
ably venture deeper. As mining depth increases, operations face a "three high and one disturbance" environment,
severely affecting normal production activities. Therefore, pressure management has become an essential prerequisite
for mine production. The study consolidates current research achievements in 3 areas, including basic theory, monitoring
methods, and ground pressure management, to provide foundational guidance for practical mining operations. Basic theory
explores the internal mechanical mechanisms of ground pressure activities through dynamic-static load combinations and
temperature — seepage — stress multi-field coupling effects. Monitoring methods discuss the deployment of stress-strain
monitoring systems and microseismic monitoring systems, where static stress-strain monitoring and dynamic real-time
microseismic monitoring work in tandem to effectively monitor pressure activities during production. Pressure management
measures cover pressure regulation methods and support systems, clarifying current issues in fundamental theories and
prevention measures for deep mine pressure and guiding future research to promote intensive deep mining.

Keywords: deep mining; rock mechanics; combined dynamic and static loading; ground pressure monitoring; micro-
seismic monitoring; fundamental theory of ground pressure; ground pressure regulation; energy-absorbing support system



