55 49 45 1 W P2 R 2 Eird Vol.49 No. 1

2024 4F:

1 JOURNAL OF CHINA COAL SOCIETY Jan. 2024

RNNFEEEEFRBEICL TENH

REH, XEAY, 5@, her', aiz!

(1. IR K2 REIR S L TREAGE, IR 55 2665905 2. SHHIR2E BlvafBe, SEM SR 550025; 3. K K2E T 28158,
HA Kif  852-8521)

B ERRS N Fra e s B BRI R AR AT R RERRIETHL LR
FEEL, RFIAERTRAFITIRGE LIS, FLUEARE (BELH. TEHEF)MAL,
EBm—gN- R A IRERF ARG £ EEF, FRKFFRERELEMEL, K T%
A WEAERNER, REFELRT KRG g EEMNERSEMNAEN, F32T LI FHRE
Aeifit ik, BB TAEGBRRFEFIAR, FAHAHTREXDALEE, RFIAFEE
B EERBRE EENS ARG S EEMN AR SRS, REEFNIAARD S FEHEE
BR A, Sd BRI A REEH AN A ST BEEN (BEE AT, BEEHE
W, BEXPEM)KERE AREA, ABRRFENAAAF, RETABAZE A
BRIEFRR;, 22T ERREFEMNRDRERFEAE (X2 EAHK, TELREREU); #F
BT RGHT BRI R R A RBRAAFIE LR AR b E BB 2%, FAT
FIERELRRANANRN T BREB-MEEZFHER, AT RH AR T BKA Frm m itk
TRIK S ARG B B2 R s A s . TRK S AR EOr FHEIER] 4 A

FEATT TREHFR, MAFFRRREAE LN A PR T RIE,
KGR RN F B B 2R E; “3S” B 4&; BEA¥E; X3 R AL
hESES . TD325  XEIREM: A XEHS:0253-9993(2024)01-0016-20

Theory and application of mining mechanics and strata control
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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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Fig.2 Calculation and monitoring of abutment pressure
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