52 B4 3 1) KW 55 28 TR 2R Vol.2 No.3
20204 8 A JOURNAL OF MINING AND STRATA CONTROL ENGINEERING Aug. 2020

$ERIE. GETIT R BIE T ENE 58 2 R OCHBIE LR [J]. R 55 2 L2, 2020, 2(3): 033037.

CAI Meifeng. Key theories and technonogies for surrounding rock stability and ground control in deep mining[J]. Journal of Mining and

Strata Control Engineering, 2020, 2(3): 033037.

A REEREES SEEHRBERMEA
K £ 4°

(L AEERHERE ARSI TRAERE, dbat 100083;2. 4@ ILERTT R 5% 2 E HH S 508 s, dbat 100083)

W E. ek NMBTREANSRYT TRGEAFERNF XGR%RE, BE T Hix6 k5 s
WA Ao g BAAE WA N FIIE, B A RRT TR AETREPHORRRE S, 5 %
I A WENE IR AR EER, BR CFRBMTE, CEREFIZA BTN
MAFE, MARRRTSPAR L, “FHEBHRTR FTHRABRBREL SRR AET, FHK
BEf s B B, XEHBRANFER “SPARMmBEX" ARXREA . ﬂwmiyﬁ
BmERT AR L, FFE “RFISAREHBRR FERARES RN F— R RS
R, A, LR IERT XN TEBE, W m s “FRBRAE” #THF Ay
M, FERIFEEM LR, R, LHUARFLT R £ ST sz, ik & Sk “FaRB
HATH B, BARRAELEMA, ARG F RO LR mB kRN, KA R AT
KN T T KA “F BT BB ) PR, FIEIFo 8 BRI, 7,
RETHTRI A ERENE ZEEFOARREFT ik, 5l LPORKB GZHRP K
EF it H B RO RE, LA KA B B B R — A 69T HoAm A LI E LRI AR ER
BOFRELINRT TRBE, RELANFRAKNRE, ERIFGUEAFHT, AT =4
BT A, fBHERT TEARE, LR BRI FAL TR,

I RIT R W Ay FROBRATE B BTN BRI AR A A K
HRESES:TD32 CERFR RS : A X EHS :2096-7187(2020)03-3037-09

Key theories and technonogies for surrounding rock stability and

ground control in deep mining
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(1. School of Civil and Resources Engineering , University of Science and Technology Beijing , Betjing 100083, China ;2. Key Laboratory of Ministry of Education for
High-Efficient Mining and Safety of Metal Mines , Beijing 100083, China)

Abstract: The special unloading mode of in-situ stress due to mining is introduced, and the mechanism of in-situ
stress controlling the process of mining excavation and the stability of rock strata is expounded. In-situ stress is the
natural stress originally existing in rock mass. Mining excavation produces a free space in the rock strata and
simultaneously causes the release of in-situ stress to the free space, leading to the formation of "equivalent releasing
load". The "equivalent releasing load" is acting on the boundary of the free space, not the outside boundary of the
mining area. It makes deformation, displacement and stress concentration in surrounding rock mass, which are the

factors causing surrounding rock and strata unstable or failure. It is different from the "outside boundary loading
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mode" of the traditional mechanic theory. If the in-situ stress is directly acting on the outside boundary of the mining
area, the mechanical analysis will generate a series of wrong results, such as that the displacement is largest at the
outside boundary of the mining area, and the smallest at the boundary of the free space. It is necessary to calculate
the "equivalent releasing load" according to the already designed excavation plan and in-situ stress state prior to
using the "equivalent releasing load" to make the mechanical analysis. At the meantime, it should be pointed out that
mining is a multi-step excavation process, i.e. a multi-step loading process of "equivalent releasing load". The rock
mass is a nonlinear material, its the mechanical effect of loading is remarkably dependent on the loading path.
Optimizing mining layout and excavation steps can optimize the loading path of "equivalent releasing load" and its
mechanical effect, thus getting better strata control. At last, the basic principles and methods for surrounding rock
stability and ground control in underground mining are provided. It is pointed out that the essential purpose of the
support is preserving, improving and enhancing the strength of rock, the surrounding rock could not be regarded as a
passive load to be supported. It is a basic principle of rock mechanics that fully using the strength of rock itself to
realize the stability of rock engineering. In deep mining with high-stress conditions, in order to make the stability of
mining engineering by controlling rock deformation and displacement, the guidance of the above principle is
especially important.

Key words:deep mining; in-situ siress; equivalent releasing load ; surrounding rock stability ; strata control ;

mechanical principle; key theories and technologies
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Fig. 1 Diagrammatic sketch of "equivalent releasing load"
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