55 49 45 1 W P2 R 2 Eird Vol.49 No. 1
20244E 1/ JOURNAL OF CHINA COAL SOCIETY Jan. 2024

RNNFEEEEFRBEICL TENH

KRR, XEAY, BE#, haeg', ThE

(1 INARBHE K2 RRIR S TRRAGE, IR 8 2665905 2. B R2E Blk2#Be, StM BB 5500255 3. KR K% T2:8F 58,
HA Kif  852-8521)

W EBRBRRD N F e fe g BRI B A SRS R &4 B3R, RERRRAA TS LA
FTE2EN, AEIABRTRAF ARG LS, FLEARE (BEEH, THUEF) ML,
HW g - K A edBE R Amst ., BEiEH, TR FEEEALE ML, K TE
RN EA R, REFERT R 8 B RSEEERN, 23T 2o FER
Foikit ik, AR TAHANEGBRRFTIEHNEAR, FOHFHTH T RERXBRARES., RS HFE
BRI B R BB 5 ARG 5 R AR B B E;, REBERSIARARDEEZHEE
BREM, b DR EH o TRETH AN HE DB BHEAN (AEREAFRE., BELEHE
W, BEIPEMNAREEEAREN. AERREEFN B, RETA DA IR AHCH
RREHA;, LT ERREFERNKRDRERBOAE (B2 EAHK, TELAREZZU); #F
ﬁ? R 5 EAARBEDLIX I B S wﬁﬂ%%%%%xaﬁﬁﬁwﬁﬁmﬁﬁ%%% FIT
R ERELZRENDANER T EREH-HEZHEE, ARREKDIAERTERDF "ﬁﬁ%’%@%
TIRIEESE; 2R 2 B AR EAE RS | TRE SRR B F &R 4
FEPATT TAREHFR, MAFFRRREAE LA PR T HIE,
KW KB 5 B B, 2R E; 387 BE; B@AE; Kb ALATA
RE4SES . TD325  XHEIREM: A XEHS:0253-9993(2024)01-0016-20

Theory and application of mining mechanics and strata control
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(1. College of Energy and Mining Engineering, Shandong University of Science and Technology, Qingdao 266590, China; 2. College of Mining, Guizhou
University, Guiyang 550025, China; 3. Graduate School of Engineering, Nagasaki University, Nagasaki ~852-8521, Japan)

Abstract: Studying the dynamic response of rock mass mining and strata control technology is of great significance for
promoting safe and efficient coal production and ensuring stable energy supply. It is the theoretical basis for scientific
mining of coal resources. Mine rock mass disasters (surrounding rock deformation, rock burst, etc.) occur frequently, and
their formation-evolution-occurrence process is closely related to the evolution and distribution of mine-induced stress,
strata movement, mine-induced disturbance and energy evolution. Based on the practical theory of ground pressure con-
trol, the progress and control criteria of strata control in the stope are presented. The mechanical models and design meth-
ods for quantitative analysis are established. Also, the targeted rock disaster control technology and the assorted equip-

ment are innovatively developed. In the theory of mining mechanics and strata control, the strata control is divided into
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rock control in stope and surrounding rock control in roadway. The control or utilization of strata movement to change the
conditions of disaster is proposed, and the criteria of “given deformation” and “limited deformation” are provided. The self-
stabilization ability of surrounding rock can be changed by regulating the “3S” factors criteria (stress environment, struc-
tural properties, and support structure). With the goal of controlling rock mass disasters, the system of control and energy
release with core of stress control in roadway surrounding rock is presented. The principle of rock mass disaster control
considering stress and energy and the assessment criteria for weak surface (safety factor K and impact hazard factor U) are
established. The ground pressure mechanical simulation test system in stope, the mining-induced stress test system, and
the creep and dynamic disturbance impact loading test system are independently developed. The series equipment can real-
ize the laboratory-scale reduction of the deformation-fracture-movement process of rock mass under the action of mine-in-
duced stress, providing experimental equipment for studying the mechanical response of rock mass. Engineering case stud-
ies are conducted from four directions: rock control in the mining area, geological soft rock control, engineering soft rock

roadway control, and rockburst control. The relevant research results are validated in engineering applications.
Key words: mine-induced stress; strata control; rock mass disasters “3S” factors; weak surface criterion; development

of experimental systems;
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