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Abstract: The concept of green mining in coal mines has been proposed for 20 years, and significant innovative pro-
gress has been made in theoretical research and technical practice. However, there is still a gap between accurate
quantitative prediction, efficiency improvement, cost reduction control ,and actual production needs. This article elabo-
rates on the technical framework for green mining of coal mines life cycle,and proposes several directions and sugges-
tions for in-depth research on green mining . In terms of basic theory,we should follow the academic idea of “whole
strata” in the key strata theory, conduct in-depth research on the cumulative effect of unloading and expansion of min-
ing overlying strata and its impact on strata movement, establish a spatiotemporal dynamic model of the entire stra-

ta movement from bottom to the surface,achieve quantitative prediction of mining stress,fractures,and subsidence ,and
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ultimately form a digital twin model of strata movement under different geological mining conditions. In terms of tech-
nology , it is necessary to fully utilize the laws of strata movement and research and develop low-cost green mining tech-
nologies that are suitable for efficient production in coal mines. Specifically, one of the key research directions is the
“one injection and five reductions” green mining solution. In response to the problem of insufficient coal mine fill-
ing materials and the “dual carbon” goal ,the “coal gangue +fly ash+CO,” overburden isolated grout injection
green mining technology is developed, Realize the “five reductions” of green mining effects,including reducing subsid-
ence ,reducing water leakage, reducing stress concentration and mining tremors, reducing solid waste emissions, and
reducing CO, emissions. Another key direction that needs to be focused on is the restoration technology for min-
ing damaged aquifers, especially in ecologically fragile mining areas in the western region ( especially shallow coal
seams ) , which needs to be given full attention. It is recommended to learn from post mining land reclamation
and make aquifer restoration a necessary link through relevant technology and standard research, further
implementing green mining of coal mine life cycle.

Key words: strata movement; key strata; overburden isolated grout injection; restoration for mining damaged

aquifers ; green mining

J T R TR G B ) — R IR S E 5 3
B A A BRI v B = HLAE 2000 4R R R T
LR TR X I A ARAE AL AT T RS
WU g IR SRR T E A AR AR
HATAV R R R, Z8d 20 a AOAFFST RN T RE SR,
T EE - 2% 6 7 R 8RG8 A A 55, S5t AL
BEM,

MZEARTE , B2 6 R BIUS TR K,
AN B S AL T00 | B8 R A 42 1) 45 D 5 A 7 S B
TRATSRAEAEZENE . B0, S v B 225 25
Bl 2s S ARl LS EER s 77 B S TR Y
FE T e P R T O R R A R )
FEAAE ZIREAY BN, R BN TR 2k (0 T R A%
O (B SIS B AAT 5 B i85 AR AR A 46 [
JEH RS A < W™ BAn 5 AR R4, SC o i
Kot B SR IO AR 50 . Ak, X 5 K 2R 3
MR G 1B E RN, K2R s R ek 2E T
Xt 7K A% U 5 b i SR e, o s 5 2 25 1™ 5
e, PU AR A SS9 8™ X (R 2R 2 ) U R
XS T BRFEE IR ATF RIS, B S 1Y 42 A A JE
WG I RIFTITE

EEX R [l S F R T SR TP R 5 BRI
e T 07 I AL, 5 A 2R B o i s s S R
R SR TR R P TT RR R BIEIR K2
B2 3 AT T Mk,

1 By 2£SRRRBFRBRARIER

LRETFRZEH BB R SR ) SRR A
WO BTIT R A A | 1B A 1 1 2 ] s A HIR 30 J= s
By, Bk IR R PR ) AN RS2 ), S B =

LGP BT IR SR sl R 4, 72 AR 22 57 24 14 [
i, SRR AR PR i AR s . SR IR T
BN 3405

(1) 77 SCRRRY B . A5 SBERIAT B0 T b
K AR b T A LR K E A A R
I CO, A DX ] IF A A AR B B, 70T
R IR ¢ B D ) R 255 P T 4 T A D47 T
R 38 5 2 PR AR B BT S B LT MR oK
Mo AREE XTI e 2 4 A E I BT IR SSR AR 3P, Sl
P BRI K CO, S50 IR A s IR SR &
FUH(EZAE T BRRL) . B SRS T
ASCRFIRER A SR DX 58 1 5 A0 A 7 L 22 L
A FEYIRILGEIE

(2) BT H R SRR I R IT 2R 51k
(5 218 SRR S F SRS R A AR, R s 8l
SR BN T1 3 NiR% 3 R 3 S5 TS o A AL L
FOR LR O R A BIE RLA , DAL, 22 1 s M IR 3l s
JZiB g T R B R EEARF B, R ar TR
BOR MBS 151 BE AR Bl 242 s U A IE

(3) PR3k At B A i RV ST A B, EMER < SR
Hif—2Re HP—RJ5” i) A LB A A ML 2 TR T
MIFRIE L %5 B AL B IR (A7) T R S5 308
AP 5, AR R BT By BEWR o B
FRAE B S HAE A BHIR (A7) 5 3R B4 L
TR IR R 3E SR AR AR BT (A7) B2
FHHL I e TR T 5 AR PRI b PR
T8 FLAER O R B RAP HAR B I S B S IR
WnFEOT R AR BHRIER BORIERAE XT3
A BAMELUA Rz i (A2 T EAG ) 9R sh
EUWALERIGHITESE i F oK Z2BE  LE R



5513

VARG IR 2 LR i SR I 2 (T R e B2 81

5 HAB ST R 5 BORBER R4S &R 3l e JZ bz
R LU AT Fs D
ZROTFREAR T2 AL PR ACRIE RS TU 3L

R =T (TR Wil U R SR B A5 T7
T, BEA™ 4 A A SR 0 A 2 BT R BORHEZR I 1
FioR,

1 R 4 i J ) (B PR BOARHE R

Fig.1 Green mining technology framework of coal mine life cycle
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Fig.2  Conceptual model of overburden strata movement
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Fig.3 Reaserch framework of spatiotemporal dynamic model of strata movement
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Fig.4 Technical framework of coal mining with partial backfilling
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Fig.5 Framework of “one injection and five reduction” green mining solution
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Fig.6  Schematic diagram of blocking channels for water replenishment and outflow through grout injection in roof and floor
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Fig.7 Partition of water-conducted fracture in overlying strata and the distribution model of main channel
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