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Abstract

The coal mining industry plays an extremely important role in China’s economic and social development, making significant
contributions to the development of the economy and the energy needs of residents. However, because of the particularity and
complexity of the working environment, the safety problem of coal mine has attracted much attention. In the process of mining,
the safety of the mining engineering is closely related to the strength of the support structure, especially the high strength support
technology has increasingly become a research hotspot. With the advanced progress and innovation of technology, the implementation
of high strength support technology can effectively support the surrounding rock, strengthen the structural stability, and prevent and
avoid the possible mine collapse events. In this way, the mining process is more smooth and the safety has been greatly improved,
which can not only achieve the purpose of efficient mining, but also protect the safety and health of workers, reflecting the trend of
humanization and technical combination of modern industry.

Keywords
coal mine mining; high strength support technology; research strategy

SR KR R S R SRR R

BK e
S REIRISIE SR A IRAFEARD ™, T - A1 HEEE 056000
wm =

s ke b B 2T AR BAME ER AL, ARRZTHRRAERARRERKETELZTRK, KXW, A
ARSI A SR e I ek, AP W R AL TR E, ETFRIRY, FHAARBIRL LS L L EMIRE
REML, LABRBRIPHERIZRAATGRE, MAERRRT 5097, 5% IPHARNGTHREBAH L LT ER
&, BRACEMBME, A B LT RENGT FIPR T, dob—Kk, FRIBLIwAA L2 2075 T KM, &%
RREAHAFERT A, FIMLESP T TAMNGZEME, RILTART LG AT B AL 04 Y

KA
TR B EPHAS AR

12|= th, BEEBRARIOTIR, WK EIRER, R
P A TR Tl E ), Mol EAEAC, XSG S FETER 20 R . T RXX
EETE, (O TR, AR HA R o MEPRORBETIE. P RIE R
TR BRIy, iy LT, 0N TR BRI (ERIT
RAOTFIE SRR 2 . SR R oy ooc AESHRGURIRIET), PIILG AR DS i B
AP RATIIORES, DI S A gt 0 FIAPSRAL: PR, ORGSR PR AL,
B Bl N T2 OBREE R T T, Ah, sty
RICREE R R SRR A . IR R R
2 5B AR A KA HAE A, ZHORATURAZ RSP TER, dnsisiE
RSP ARNEAT R B AT, HE B3P NEREERSE . XSO R A RS RSREEATE
TEFWalR R AR IR TR A R 1224, a3 T, GERANOIRER &M o8k, B, S
PRI R RS TR 224 . SRR A R e
GEAEEZT Y,

[(fEE"NT] BA%K (1987-) , 5B, PETICHEIA, &
B, BRI, MBIRE XRIER.

37



TiERRAA

<5 01% - $ 03 - 2024408 A

3 YT E IE PR ARTFFERY (8]

RSP RORTER  RIBOUS AL BB EEIEH, (B
SRIEINTE T AR PR R A (R, 1K 20 (R B S MR B AR 22
SATFIFA AR (G b, A RSP EOR AR
FERRAG. BARHEISRR, XSBAELFHEES, SR
NI R IR e H TSR SO B U RTRIBORIIA &
ERETHERIE, MIFRARSGVEIERT, FET %k
RS ERARENE. X, EOERN IS TR A,
SRR S TR EEATE, DS SN =58
EEHES,

RSP OB A S N ARG R B, G s a R
A5 BRI REUR AR E T S R st . Bdkif
=, PEHERSZ S TR fOM A EAE B & M AR RO RE
AL G A i S N 111 A ElE RN ST E e S 2 i
A TZWRRI s s SRR R E R . HIt,
REGRACKT B RIA TR DR, H SRl TR B
B, meBl A AN, R HER, Bz —
BTSN ERMEAIRE R R R S R R i Tl
2, MRS T ARG 7 Af. Bl A R iE T
TR T Es RSP R 2R E R, Shifn, DA RHRIETIT
R TRARRE TR, ] T E AR Ty
EAR . N T HBOXMER, N4 B HIE R R
M LIRSS, EHIT ORI ZI L BRI E A A7
SRR EIAE Y.

4 BRI RARTF TR

4.1 sRIBILHR

S RSP ARR L TREFR B RGR, ¥
e AR RAE M 5224, FEE A%, RlEEns
SRR AR S ) I R SR R . I E AR
(OISR Rl Yl = W et ORIV O S A RN N[EE ity ey v S 3
TS TN . SR A E R s & Ry
Bl XA OSURRE ST R RN, RRHBRE
SCE R AP R AR MRS B SRS (LA . XSSPk
WP RIZREE T R . b H R b 55T, Rl
B TER S 1 SR BEERE T 0 R A e e S
ESESCIPEERMAME Z R A BRI EE D S0
SHT, BEAE R T 2 MRS A T AR, B SC
MEEAE R AEE, AR D EM R M SR 22 e
HUX:

EEMETSE L L ZEHR, FTHEARNT &R E8E
(EEEH . WEghRese £ DU AR ) ZIAMAH G e AL
WF9T B AR R AL A T S AR TSP 2 B AR, O
/D PRI B — B o0 S PR AR S [ Rl e . SRRk
TR, ST R R NI T RE, S
N TR, KRS BRI AR AR R DA IR

38

THz DRSPS HEIES, 50, MG aER
b T B RS R AR TR FIK e 5 I A KR
5ANTEENRE BRI, BRGS0 kg
HEaTEE(RYE, HIIERRRIREE . TR N ShSREE 5
FHIhEE; [AFHESIEBSLEORI A R, TR N IR
B FAAE R B RS, DU AR AEA R sk
RABEREE P,

4.2 IReEERE

AT H B MR R TR, miESP R
Wk Sl BAE X EE, ERIPPETEER TRy
EEEME, HNRAUEAROCRTERIT RS, 8By
LR ARG L LR R AR A T Z AT ISR SSbT RN
BHA SH ARG, AOCATRLIr 1T Rt (i
WA, BRI RR . BT RATHEHE .
RS HFENZSE, ITER I e AR R4
M. BRI, kAR s AR L
CTYEHERE SRR SRR IEA N R 25545, (HSEPRFE
IHIELE R DRRE], bR E T | TR bR 1R,
DAR AR RIS R — R HIZ R . ARRREEREELL T TS
Fi: —RTFR A S SR R R R
PR MR AR A P AT Rl s = RAEE AR
T 2 EEMERE, LA/ D RRHE, A R L AT
HERR

SR, B2 B S B R RISk O ELE R b
REMBR M A AR P BB e, B =S4t A
BRI T EUE T BRI R e D Lo RS2k A
75, MRS E e, H DU E AL
PERE SO EBRE, PR AR e
INTERLH, AARREER ST NIRRT Heoh, 2
AT T AL, BEIEMERE: . RS DA R
LERFASIRNEHRZ51HE, RIS, )
BT S AN = R e e (T =i VA W e eI
TAH, W 5R R s B SE A

M, B RS oY S S B R AR S A 1 T
X, HERhEE TR ROR PR R, X AU 27
G PR R B ORI R B e, R Rt
B, SRR R ERRR O R Y — . (R R
PTG AT SRS M, SRR RIS RIS AT
W E F ARG R . REREA HE A AN k5
Frmfl, RRECTABOETRISEES, Rk ORIFRTS:
ARMER, 5 SEERE 1L 22 T AL S
4.3 AL EIT %

TEM AT TR, BE%E DA MARHEriaTt, &
BRSO R Y —, HAERRDT. MR
FRIE TRRSESRISASE T 12 e X — R B R Y
TR IE T HN & L AR 5HRE, SR RN



TiERRAA

<5 01% - $ 03 - 2024408 A

PR HIE RS TR HE L5 1R SimRe, i (REE L fe
IR S2E A, AIE Kk BREEE IR EEK
o7 F B AP R 2 A, R AT R TR 4L
NOSTHAAREDK, Afha EHR . WESK . KIS &R
FS IR AT, 2, BRI EEEE, 45
TR E PR IR AROR SR, A5 FRE B
B, HAsde AR EE ok EE EHRE  VE
FR s E, B HEaE Hb s At T fE
KT HAS TRV =R O 38 b TS AR50 5T,
WS A PRAC B COEANARHTE S B . TR DRR . I E
PRI, (RIS BTHE R AR T2k T
A M

TEE T 512 1, i R B I BT
M5, Foem—BE T SR AR R M T B
AAMEZIR, PhiEHI I Fag, HEAESAE THBESRN
FERGPITIEINTTZE, M SRR I TR T 3 I T AT
DASFA TAEHEER R N R S 4 B s, RS s
MRETE, Hrh, GERIREIA RIS RN, 284
TR, 2 FOSEE T, TEHEREE
TymkEnt, EOEERS T AMNEREERICE, HHRITE S
ST R ARG BRIV, N RSB RR
AR HHE 5 RS it 5 B R, 1 BIM
R e R A H I E EMEE, DULE
PEEEA TR R e nl s, XN BERS (AL 55 2 SR
B, E BT R Al R A AR, BT R a0 E
M. G, B mEREREYHEES CEE, T
TSR TAPEHZII . T e Rl Bk T
ISERTTI TR, Ao R AR P A, MR
TR AR E ] 48, SRS IIRTG, SEOTiHTDRE
S#arERr. i, S TR AR S 5T S
HIABEFR RIS TIE, A mEERYG, W T REis
HERIBREAT A ATAIE, O RMOE R BT IEIL LUE S
TS sE LS R0
4.4 hnsg N\ A5

SRAL RSP ARACE ST TR — T A% T,
T AERL N TRNRTIE, &%, Mzt —E
SEEMNIRS S EEARE S NAIREAR, ARAAREEIR
S e L N VA KEI Gy U S L AN = =0 WAEi o ax TR
KA ST AN, TSt s MR % & T B Trh
HISERRIRVER I DL WA 5 22, 8 T ifRREInk
R, A[LRRE R . TSRS, HE A,
B, L2 TR RS b R RE, AR i g

[FIEIAYRE ). TERETHRRT, MOBIE AL IR SR B AR ML,
YT, (SIS IS SEPR e 5550, E
RIMIARZ e Eitks, BRERLEYE, BT TmA
TAHEYIRERCZ . EAREEE g . XN AR IR AR G R
S5, BEARIT O SAEOR e/ P
MNFAAERIE S, MR TR B
ATETHHIEE, UMM AR S RE S BRI B T
JEEIY, ERIE RN e U R T RGAE S, KA
BERET SR R RSB AR 5 A R
MR, TR THENE B 5 1L 7 R AR
THZHERIZS 8], MRS [ B2 B HFEARIMAXMTL,
HEIES Tl it [, SRR ER
FORFB, LS HISE 2 IR BRI AR i A
&h, BE— P THN AN AIRRA], SCOL LT BRI RI Y
PRI AR A, Britzdh, s rlLuEd &EIE S
HAH S R SRS, TERA B X e R AR
WEERSGE, MIIIREOoR IR AR, 48RRIt RCR IVFZ (L
JEI . TERMARRISERIE AT, SRR 2 E A A R
HEIRAE, 2P ARRPLEERE. FATEER
oSt HRIREERE—(IEDR, RIFIEETRNIE
TREmENERERE. WA RS RRIEER RN,
NG ARR e P E BRI A, A RELET
Yy B, BRI =ZIAA]

5 451

TSRS AP AR R AN A BRI B —

AT RO R RO TR, A AUINEE i S A R

I FRAICHT. B EE ASEISA R . FEEEMERE .

(ALl TR A A 55 3=, nIDUE RO i

SRR ISR, ORI e de =, R, aFRE

I 5 ARSI R AR, FERIHER RSP AR

KRR o

Sk

[1] Ik B SRR E T /Erh s SR AR R SR I N 52
TRESREE%,2023(7):136-138

[2] FEA KM RIS s A RIS 0] R E A TR
HES T EE,2020,40(24):186-188.

(3] o fE, DUge, e 72 A SRR A ) i SR AR ¢ [9]. R B
Fr5412,2020,17(15):29-30.

[4] H&. S EORAE SRR i R S35 3 4
2020(2):26-27.

[5] A AS R SR R 10 0 S AR ARSI 0] 24 U TR 5¢,2020
(5):98-99.

39



