E505E 58 R B e BOR Vol.50 No.5

20224 5/ Coal Science and Technology May 2022

WA e R, AR OGP LU A A B U A 5 R R AR [ ) ] R B HOR ,2022,50(5) ¢
281-289.
JI Li,LIU Feng, SHANG Jianxuan, et al.Quantitative evaluation and reuse path of underground space resources in

closed mines[ J].Coal Science and Technology,2022,50(5) :281-289.

AT UM T AR BEESETFHEBENHERZ

T OAVA 8 wmEwt FEa ERAP
(Lo ER RS AR TTIN BH 22111652 hEG R IR 5225 I8 &M 221116;
3o EME RS dERT 100013 54, BEVEHO AL T4 A BRSTTA F L BRVE P84 710065
5P ETO RS Bl TR T R 221116)

 ERMAMRTROKRPFL BB SOET B XA/ BEAFRT LA, ZEFHmE2KAF
K BBRRKEHT TN, FLWIHFHEERERGITERFRER, £B NI ELRAFT LTI
mEGERERAREFRZIT , RAMKFEAZ ZELEEZ XM LT EE TR, ZBHTXFTRA
AR A2 R AR INFARIR N T HDOR , fn B R AR K E R E B2 Lk Z R AR
i ER, TEFAALCE. O XS TERAF LT ERATRER BT RARELRAE TR
HHEF& IBRERTAHF A5 S TRERATROEL T X, @ 2T EASXAF L
WTFHAN AL MELTAILE 2F 5 A2 ENT LR Z LB TFER/IFRE, RA
BRHNEIFEERNT LT EZRRR SR F R mba s, Ak b @3 5 ad %0
FLUHTEERRELEDH ABZE, Q@ ABTABREST A6 AELFRETRTEEA 1.18%
10° m® , EAFKREAH S 600 7 1,0 F 48 5 X B i KB MR AW T A LIEHIE T ER
AT O T &, FAXMA L L/ T REE TR RBETRSELS EREMBER HEZFT X
RAHERF A FEAR LT LB+ T A LERIE”, £24 R T LRAF LT 20 TR X 54
BLRET AR LT REEIRAE T E, A KA LA IR BLR Fo 7T F 4 KR0S A K
KW/ B FA R R AR A fe EERGEH), PR B R A R R B AR AR €%

KT A AL T S KRR B A AR RS R
FE S 2ES . TDT42 kARG A X EHS:0253-2336(2022)05-0281-09

Quantitative evaluation and reuse path of underground space resources

in closed mines

JI Li"? LIU Feng’ ,SHANG Jianxuan®, DONG Jihong"* / HUNAG Yanli’

(1.School of Public Policy and Management, China University of Mining and Technology ,Xuzhou 221116, China;2.School of Environment and Spatial
Informatics , China University of Mining and Technology ,Xuzhou 221116, China;3.China Coal Industry Association ,Beijing 100013, China ; 4.Shaanxi
Coal and Chemical Industry Group Co. ,Lid. ,Xi’ an 710065, China; 5.School of Mining Engineering , China University of Mining and Technology,
Xuzhou 221116, China)

Abstract ; With the long—term mining of coal resources, more and more coal mines are facing closure or have been closed. In the long—term
exploitation of these mines,a large amount of underground space has been formed, and the traditional well sealing measures will cause a
huge waste of underground space resources. Under the background of increasing number of closed mines and green development at home
and abroad, the use of mathematical models to quantitatively evaluate the underground space resources of closed mines and the ways to re-

use these resources are not only important issues in the field of energy and environment,but also hot spots of social concern. It is also the
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urgent need of mining enterprises to solve the development dilemma. The contents of this article consists of three main parts ;D Dividing
the types of underground space resources in closed mines,and proposing the methods for calculating the space of different types of roadways
and working face goafs ,and estimating residual coal resources. 2 The transformation and utilization modes of mines in the world were ana-
lyzed. Based on the ecological benefit,economic benefit and social benefit, the evaluation index system of comprehensive benefit of mine
transformation was built. The analytic hierarchy process was used to evaluate comprehensive benefit of different transformation scheme in
the underground space of closed mines. On the basis , the optimal transformation path was obtained through comparative analysis. (3) Taking
a mine in Weihe River Basin of China as an example, the underground space of the mine was 1.18x10° m’,the total residual resources
were 56 million tons. The underground transformation mode in descending order of benefit were underground mine museums , underground
resorts , and underground material storages. According to the characteristics of resources and the hierarchical structure model, the optimal
transformation and utilization scheme of the mine was aboveground mine park + underground mine museum based on the comprehensive
space resources of the closed mine. This paper mainly gives the division standard of underground space resources of closed mines,and puts
forward the quantitative evaluation method of closed mine resources. It provides a new idea of transformation and sustainable development
for mining enterprises,,and also provides theoretical reference and practical examples for the transformation and utilization of closed/aban-

doned mines, which is of great significance for the implementation of the “carbon peaking and carbon neutrality” strategic goals in China.
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Fig.4 Benefit under different transformation schemes of mine in Weihe River Basin

&l 4 A0, 3 ARG AL Oy 22 v B L A A + b
WG A R 1 PR IR AR 2 e s T LA B+ L
TR R A TR e o R BB R R A2
fRAEARE, W3 5, MG 5 19 380 & e b ss (A
B P AR R T 8 T MGa 3G . &iTHH,
WA B+ BE BN AR X B 255 8 4s 2, =3.623, 47 1L
ISP+ LR (R 25 53025 Z, =3.748, 57 L)
T+ T YIS S TR ER B 8as Z,=3.551, il Lt
B, LA T+ LU R A 25 G R d ok, R,
TETRT S OGP L A SR AR B 5 58 0 Ll el +
WL

R5 TREHEFRAHE

Table 5 Benefit of different transformation schemes
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K+ 3.20 3.33 3.47
EEIRTST 3.25 3.50 3.52
B Rk 3.92 4.01 3.63
PRI HIE S 3.81 3.92 3.75
e R AR 3.63 3.88 3.59
HUR R 3.42 3.53 3.92
[METION 3.65 3.71 3.41
Bl KR 3.73 3.85 3.31
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