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Table 1 Economic and technical indicators of development plan
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Fig. 1 Hierarchical structure diagram for the

evaluation of mine development system schemes
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Table 2 Index importance assignment
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Fig. 2 Schematic diagrams of the separate promotion development plans
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Fig. 3 Schematic diagram of the centralized promotion development plan
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Table 7 Comprehensive technical and economic comparison of development plan

e E THRERINT s ", .
g TERER REREE g
T T
W I AT TR BT 2 ]
L, AT AR (T4 F KA L
S5 SR A R A E I TR LR
% 18 462.76  1735.47 2 630. 62 } - N -
L SR R R RREER, B BT B
3t Tt I B KA R T A K
T R R TR
L LR TR BRSO A B BRI A B T 0 9.
e WTE A LR R T K R TE  E B 4 R
ES 12 859. 49 1510.11 2 157. 44
b TR s b 0Tl 5 0 B P 2 T 7 A A
5 HTRUN IR A

M2 7 AT M, 5 5 BRI GEAAE 2 E S R BRWE T, AR E & LXK,
PR TT7H A 0lisib 28. 9% M 18. 0% By INIL HERE R IO 58 BAE MO I RIFIR T2



66 LI H 45 %
MIAO Shengjun, WANG Zimu, LIU Yayun, et al.

4 % -L/k\' Fuzzy evaluation model of mining methods and its
DAl BRI 4 i TR R TG 3l application based on AHP[J]. Mining Research and

Jo BV A AT o AR TR ) S T T T IR Development, 2017, 375):66°69. ~ = = =

KM AR W T 4 A OB iy O R T ORI A I Rk

y . Pk 1] ik 5 591 %, 2015, 35(8) :5-8.

TIORGOS I ARG 75 LI Zhen, CHU Hongtao. Optimization of mining
DR A B 3 AT AT I 481 07 58 HEAT AL I 96 methods based on fuzzy mathematics in Shizhuyuan

kTR AR 1 R £ B AR A AR R mine[J]. Mining Research and Development, 2015,

AT AW Y S e A R T T T T SR R 35(8):5-8.

BIFEE P, I R Z5 A D R W) R i O 1 SR T (7] HARR.BOMBCEE Ry Jr i fehay i 1 0] 9

LRI TR N R, WS & 20031 15-17.

)RR FF 4 7 )k S, B A 4 XIAO Muen. Application of fuzzy mathematics in

BRI TR ERRII TR, ST AL the selection of mining methods [J]. Mining Re-

Mk ,Tﬁﬁ%ﬁﬁ%ﬂﬁ% g 38 T 7 22 R B 0 TF search and Development, 2003(1) :15-17. -

TR WA AAAAZROUONRER .

_ e ) 1 A , ,: :29-31.

Th PR IF 3 3 A 2 D F CRRETETE SHI Tailu, REN Fengyu, LI Wenzeng, et al. Application

%% 3‘[ mk . of fuzzy mathematics in optimal choice of mining meth-

od[J]. Metal Mine, 2007,36(11):29-31.

(1] R&.ET ESH AHP W5 1L FF# F ZiEF 5T 9] ARK M, BE 72 b ) F R UK 4 B R B 2 s 1
SBLALD] AN ADHE TR, 2011415 Ry I % (] 3L TR A K i CH AL

(2] %t R A, KW B, 5. 5T GRAAHP 2 At Wy 2016, 95T £ 695700
YR AT LR A B A 28 ALV A (D] AT 1, 2025, 44 HAO Changsheng, SHENG Junkun. Mining method
(4):86-93. choice by AHP and fuzzy mathematics [J]. Journal
QIN Xuzhong, XIE Guosen, SONG Lixia, et al. Eval- of Liaoning Technical University(Natural Science),
uation of mining equipment selection based on GRA- 2016,35(7):695-700.

AHP-Cloud model [J]. Uranium Mining and Metal- [10] {230, %, skt &5 5L T B0 B 22 75 SR 0 7
lurgy, 2025, 44(4) :86-93. WAL ] 5716, 2018, 27 (4) - 41-44.

[3] L, #MNNI&, # i, 4. 2 F AHP-TOPSIS B 2 HE Yuxiang, YANG Yi, ZHANG Zhihua, et al.
TR B kR J7 15 SR Gy s i S 5k ] . Optimization of mining method based on fuzzy
1,2025,44(2):38-51. mathematics[J]. Mining and Metallurgy, 2018, 27
WANG Tao, SUN Gangyou, YANG Jiangkun, et al. (4):41-44.

Mining methods and structural parameter optimiza- [11] F3,skge X, & 38T AHP MUK 6 SR ik
tion for steeply inclined thin ore veins based on TR B 7] BALH Ik, 2014, 30(4) : 15-19.

AHP-TOPSIS[J] . Uranium Mining and Metallurgy, WANG Qi, ZHANG Jianhua, LIU Jun, et al. Develop-
2025,44(2):38-51. ment scheme optimization selection based on the analyt-

(4] THR,8M, skl 5 F 2 R4 B B 2= 1 ic hierarchy process method and grey correlation analy-
KW HEEBE] e R AR =M, sis method[]]. Modern Mining, 2014,30(4) :15-19.
2008,39(5) :875-880. (12] FEstiE, AR, BLEEVE, 45 BOWIJZ I o A i 12 T

WANG Xinmin, ZHAO Bin, ZHANG Qinli. Mining
method choice based on AHP and fuzzy mathematics
[J]. Journal of Central South University: Natural
Science Edition, 2008,39(5) :875-880.

(5] WMZE ETFAR NTiE, F. EFRRSHENR
W E RO P B e i L] 9 ik 5 07 &
2017,37(6):66-69.

WRGE AL E DR L], Ry TR,
2012,24(1):106-109.

CHENG Guihai, XIONG Haiming, LU Huiping, et
al. The application of fuzzy analytic hierarchy
process in the optimization selection of develop-
ment systems [J]. West-China Exploration Engi-
neering, 2012,24(1):106-109.



% 2 ENK A TSSOy FFilar £48 67

[13]  XUr, skl X8 M, &5 . 5 T 42 6F 2 iR B i 69 IF system under integrated mining area conditions [J].
7 BEEV . A, 2011, 40(9) :28-32. World Nonferrous Metals, 2024(6) : 30-33.
LIU Qi, ZHANG Qinli, LIU Jiangang, et al. Compre- (17] PR, R R . 56 R G 0 JF 9 07 58 B 3k 4 A
hensive evaluation of development schemes based on Jl.BAMmiE4eki 5098, 2024,45(3) :1-5.
SPA and AHP[J]. Metal Mine, 2011,40(9) :28-32. TAO Shuyin, FAN Fuquan. Comparison and analy-
[14] 22230, BARE AL TOPSIS 370 - H 4 & sis of development plan for a large gold mine[]J].
e g R )] . 735480 T2, 2016, 28 (10) : Nonferrous Metals Engineering & Research, 2024,
95-98. 45(3):1-5.
LI Xuewen, DUAN Huajun. The application of en- (18] FEHEA. T IWIFHREM AL ET]. H a8,
tropy weight TOPSIS method in the optimization 2020,36(6):8-11.
of mine development schemes[]]. West-China Ex- WANG Guoli. Optimization on comparison and se-
ploration Engineering, 2016, 28(10):95-98. lection of mine development system []J]. Non-Fer-
[15] H/04 Waie, ML, & . ER 20 R RIRZE S rous Mining and Metallurgy, 2020,36(6):8-11.
TR TR RGN ] R B AR, 2025, 25 (19]  JafhzK . BRER B TR B I IT 40 07 8 L gt F 5 [T
(1):246-250. [ I, 2019, 28(2) :97-100.
MA Shaowei, TAN Lilong, LIU Xiaoming, et al. ZHOU Weiyong. Research on comparison and se-
The optimization of a certain mine development lection of vertical shaft development schemes in
system under the integration of complex and multi- technical renovation projects [J]. China Mining
mining rights resources [J]. Mining Technology, Magazine, 2019, 28(2):97-100.
2025,25(1):246-250. [20] SREFE, KT, Vratig, 55 Jp T I 40 5 %
[16] &M, Bl WA, F. 0 KBAKMAET LR PR PR [T R TR, 2015,47(7) :21-23.
THRGEEAGRETEMR]. A OLE, SONG Guohu, ZHANG Ligong, XU Jianfeng, et
2024(6) :30-33. al. Technical and economic comparison of develop-
HUANG Fubang, WANG Jianbing, LI Yongjun, et al. ment scheme of Longwanggou coal mine[]J]. Coal
Integrated optimization scheme of complex development Engineering, 2015,47(7) :21-23.

Selection of Uranium Mine Well Development Plan Based on Fuzzy
Comprehensive Evaluation Method

LI Congfei
(Inner Mongolia Mining Co., Ltd., CNNC, Hohhot 010010, China)

Abstract: The selection of mine development plans is a complex process involving multiple factors and indica-
tors. In order to reduce the influence of subjective judgment on the selection of mine development plans, taking a
uranium mine well as the research object, a fuzzy comprehensive evaluation model was established based on the
fuzzy mathematics theory, the fuzzy weights of 10 influencing factors were determined, and the influence degree
of the development plan was quantified. Based on the fuzzy judgment weight matrix and the relative membership
degree matrix, and in accordance with the principle of fuzzy mathematics comprehensive evaluation, the optimal
development method is determined from the initial development schemes of fuzzy clustering. Through fuzzy com-
prehensive evaluation, the optimal main and auxiliary shaft development schemes are determined as the vertical
shaft and vertical shaft development scheme. According to the different hoisting methods of the mines, a techni-
cal and economic comparison was conducted on the two proposed schemes. The comparison results recommend
that the centralized hoisting schemes of the two mines be adopted as the mine development schemes.

Key words: uranium mining; fuzzy comprehensive evaluation; analytic hierarchy process (AHP); de-

velopment plan; scheme optimization; uranium mine well



