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Innovation of Coal Mine Support Technology under the
Comprehensive Effect of Deep Ground Pressure
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Abstract

This paper aims to explore the innovation of coal mine support technology under the comprehensive effect of deep ground pressure.
By analyzing the characteristics of deep ground pressure and reviewing existing coal mine support technologies, the shortcomings
and challenges of existing support technologies in deep ground pressure environments have been revealed. On this basis, this paper
proposes innovative principles and design ideas for support technology based on the characteristics of deep ground pressure, and
designs a new type of coal mine support technology scheme. Through case analysis and practical application, the superiority and
feasibility of the new support technology in improving coal mine safety production efficiency, reducing support costs, and extending
the service life of tunnels have been verified. The research results of this article are of great significance for improving the level of
coal mine support technology in China and ensuring coal mine safety production.

Keywords
deep ground pressure; coal mine support; technological innovation; scheme design; practical application

R LR A AR T RYGRHY TR AR 3T

Pl ZRom

SRFE VORI A B RS AE], HHE - Nsd SR8 016217

=

LG EFITIEWIE AR TS L3R, B xR BB, BN MT IR RGOER, BFT
A L P PAREFIERE T AEG T A ok, ek b, #IRB T AR R4 569 L B AR 37 R Fe ik it &
A, FEATHEART I PEARAFTE, BIEAINEEELA, BIETHRIPERERGET TAE LR BIKEL
A, KRR FEGE T @A fe AT, AT R RS TR P AT L HARKF, RS 44
FAREREL,

KA

RHJE; WA T AP AR, FEK; FEREA

3= EF, SRRk, PR B AEE
I A R H ey ‘AE , U I> LL'Qf 2’ :‘m"/\o

BRE TR, MRS, RS b s \Li;jj fi/;f; ;f?;%ﬁk%

ERERE, RS, gy T U R T R BET

Gl BTSN . SR, B /ﬂﬂifuﬁW@EFf’iﬁﬁfﬁﬁﬁg°ﬁﬁﬁ“ﬁ

P22 e e e 1)

SRR, MRS SR e, 0D DU DRIRIRIG, (R LIRS R

WA, FAEA R, TSR 2 RS AT

iuiafﬁ:aef b@yﬂm%@%ﬁﬂﬁﬁz%&Kﬁz;?faz P

Hros HRNgS /K 3tk [Rlitt, RT3 EN L FRRISE N, #8 BEHD I S R T S Fh o L R R R, TR

SRR TR e RHRSHIEER) . IS . 2SS IR
1 = N =5 |

12RURESZFEABRE bR, GTEAEE LSRN ERED,
PRI SR SRR TAL I, SCPRARSEIRER (R ) i s, bR RSB, R,

BTSRRI, HO TRk Tt SRR, i
[fEEEA] R3E (1973-) , 5, PEWARSTAN, M pinm THRMERT. 150, HFIFREEIELT
T, BRTERM, MBZEE™. RASESHR. SRR BRI, SER PRI, KR

127



Mz 5HET - % 06 &

- & 03 H3 - 2024 £ 05 A

H TR R R > — @,
2.2 2l E &= HIT

RN B 2 MR R, Hrh E 2
RS AR FERIEE . R ITIEDIN R
R e T N AR AR R D A IE, X
RUERITE GG RE I . S A T B T
SR UE BRI A, SHRHE R N B &
FESNE, T RIRBEANTF R 1 N A e A o7 RS R
R IR SR SR HE TR AR R o T R/ e 2
W EARF= I ER, PR IR AR DR, MR
JEIR A
23 RiESEMMEER

FHESHMMEMAL, BaUTEEER: §E,
U IR ACE R, (R SRR IR, S
ERKR AR Hk, RHE FRIR RS A E 2k,
ROFFEEER ), S AACER IRIEIYIR 1, X Rk
HIRARA N R L o, MU RO D it
SR AR, WA ARIUE SRR . TR N &
JG, GHUE FHH AR SR EHEINEE, 555
BUAREEARTEIL, BE— P IERR B R % A o TR,
TEBER SRR QT IAA30 4522 B Ok e,
RIS S A R M SR Bkt

3 B ZPR AR B
3.1 ZHHARLRITER

LWL FE, B S EARSEE AR A R
M5E:%, W& TIR T IR SR RN, SZfrdR
PEZEMD HR M T, BAT, WS 2R i
PURTLAPE A
3.1.1 AT 2 97

B S IPE —ME ILBE EE 5 X, Bl T
BEEEAR TP SR L2, KBRS B S,
MRS IR e $FF P B SRR | i L5 (F
RAMRBES o, R e e T T2 F. i,
2P ER SRR AR R 5 Jen D8R, HSZfrddh
ERERY TS
3.1.2 BAW X ¥

RS A T e A T N I N BRIk S s B
i, PHiEHEE, R B ERENAZRGED, BT
PEIE | R SIS A SRIT, S e TR E A,
oA, BAERIRE SRR 20 & AR TEATRER
3.1.3 wi4tas £ X

W% BN S R RS E RE (R R
JERR—EREOFRTE, MiRaEsEfactt. Bt
+ P E ARSI ANE, AT R FE RS
N, SR, W S E TR,

128

W TERBEO SR G, B4 AR .
B2 WEFHAREE I

REA B IR — e EE LR et
AN, (BAEGHELSEA TR R, RS2 AR Rk,

5, B SO ARTE R R PRI RS R T
EHATESRENT, B2 2, RN T, i
BE(RSZ BIIN A, ATEAES AR I, LaenIC R AR
DUE RO A0 4t SECR B e,

Hok, B ST M TR AR & . i,
BEHSZ AP RO R e - S S T = b TR A&
SR, TR, BN E . IXAE—E AR R T X
e RAERE RO 2 R

RJG, A IR RIER IR R 5 % AR
Kk T ERHEINE NEEEE RN JPIRER N E SR, =
e R RS RE T 2 R R ATEARER, SSRGS
TR R R
4 R ELESIERN G
4.1 EmLHE S

U I RS LRI E 22, 1 A
e BEE R AR TR T2 H %, FHER
INGEE AR, SR . BERR, ErRaErE.
RS R TR R A L, e R 53, 7
HFIFR T Z5emea RN I A RIAS TERHIE, #2052 sE
PRaE . ik, ERMIET, 2B 5E MR,
TR A2 e .
4.2 NEHESERER

FHEINE T, ez s s, 5
SFECEARI SR IR TR . TRERTH K EIE IR R
1 B R AR AR A B AR IR
JEHEE S R, SRR TR ) B REIX R .
RARFFRE R G, PR 4, BRROR O
AROE, SR E R 2 e P,

5 IR ARG H R

5.1 GIFTIRIE #EiA

TERME LA VR IR AR 3P B R Gl = 2
FXHEGESAPFA IR AT LA B R b A e ) v
B BRI RAREE RS —HERE, 20 TE
WEIRE T 2N ENGEAITER. Fit, S ERE L
TETHIE—ABENSE R R I E AR I 2 R R A 03
NN

X G E R ARBIAE DL F LN : &5, i
(BT R 7893 2 FEIR O RO 02 e, v 1 L i s,
FKHAESREE., S IErIbrEL, DIk, e
SEMRREBE DRTR . Hk, TR ETELE A e
Rt FRTZ . INERRELERNE, BE—MhEE



Mz SHT - 5 06 &

- & 03 H3 - 2024 £ 05 A

FISHR R, DRI S E el 5, S
BRI BPHHA N 35 T AV ERZSGTIE, AR AR
EEENE ., BRI AR RE, SR TR, BRI AR,
5.2 T ARIZITEE

SEAPRR BB BB B O TR MU R 255V FILAH Y
i b, PREDLFILA:

ORISR ST R B R R E MR
HEEEERE, WSS E S ANHRER, 7
B MEE RS AR A

QE I SWA ML S EEP B e R
B HE, A ine | ST TR, fem s i E AR E G s
Pesh AP ok . siES A, HRPUYNTIED, EAH
Ly, TR A ISPt

@FEBH S WM % AP R AR RS PR R
R RO E AL TR RRE, SR i, R ERR]
I SREGERIHEHE , BRSPS R AR A Lo

@H ARG SR FUWs | B A . #ibpkl g L2,
HEA SRR IO QTR TR, [RISE B - I0ER AR (I BE R FH
TERRERE T3

ORI G E A R AT N 789 5 B3R
RPEEK, KRR A, W DI IImER, S
R A P AT S R R

DL BRI R TR S, AT RLEE X T R S
ARG TIE, MIEMIEIRGE R 224k =it
=
6 B LTI ARFREIT
6.1 G HENSE

EE R IR ST BOR PR, RS
ARIFEETFRIT — RPN CE IS ks . B, 7l
BT —MEEE S, SSRGS S T EEcr T
RIS, JETEEER b Tk, 2EE ST
WE. HERVMNE, G—EE RRN R SAREE
AT

NE LR SR IR, BENS A ST
THERIRE, FRE P amfaEtt. hESiPR
FZpE, Ba—easeseh, rJLIRIER S =4
HIRERE, WD SIPLERIROR s, SNE ST R A
SREOIREE LT, RERSHRETYMESEREERI N, MEiP N E AT
ESAHIRRIE

T £ EE SIS, RATRIET T —FhEER
TG, AR S | A REM AR, SRS
PSRRI N TIRSATHZZTENE L, HARIEIEIZS SR B sl
RSP, S PE R EE R . XM BES ST
HOIE WIR PRI NI Z A SR, FRm it

6.2 MELEESHEITZ

TEFT SRR T =, MR e
AT REH MR FIORREDK, B ERTERE. 5
MANE . TSR L, NE IR AsimiEsitr, BER
FFROTUERE DAE IR, BERSHREUEHE T A R RS .
PRSI TR, g ek, B RO AE
BUEEERE, AIDRMOERSEF R R, SN2 SR IULE
AR, B ERE . Sl AME RIS, B
AR MR SR (= b

WTTZ75mE, B 1RA T EtmiE T T2RE%,
BRSO RE T TR 56, WHE TEUZE T IEmAH
FREMGANEREETAY, , WS s M AR A A T
R, TEREAEIRATTESR T RO AN T, B
SRR RN R, 7RSI R T, SRASESEIHE
TIEEMTZ, AR BRelnsE, ek TEcE
Tt TR e, SSIPeb b T SRR, Ha
AP R e R A

R, TSR R T = R G R A AT
MEREBAET T2, SEitaRHEIRE FED SR
SRR eE, DO 2 A PR e, Mg
W SRR & AP
7 HiE

BEE R TSRS, FHE RS, S22
GAEFERARRE . YRR IR, A T R S T
TIHORAET, HESNME BN . SRR, B
WP B e PR RSt R, B R E
SHEAIRAEYE, BRI, FERENCE, S5EaHEAR
FEbb, FASCHEOR B EE SRR . BEERRE . ik
HETA80% . EARRAREAGE KU . B T E e T
A HAYESR, (R ek fn fisek R, B, i
SAPHEOR AR Z A Rt T IR,
B33
(11 & S SR RS QR 2R (I ] N 58 A b 12,2021,

47(1):99-100.

[2] ]S AR R R R S ORI R[]

NS BEIRET,2024(2):160-162.

[3] ER IR R S R LR IR N D] A
2023(12):103-105.
[ G =S N TR S B NS0 R 157 v a5 NE S A | U NS S qep

IREETR,2023(16):157-159.

[5] FhaEmk. 2 A M T4 F i S BRI N 0] BB S Y
fi£,2023(8):127-129.
[6] T3 B AR SR SN RO i SRR R R R[],

A4S 2023(13):71-73.

129





