55 49 45 S1 1] P2 R 2 Eird Vol.49 No.Sl
20244 6 A JOURNAL OF CHINA COAL SOCIETY June 2024

BARTHMEFEFHNEESRRLRES

E&:\%Lz, m /ﬁ\l’}’ E ;4::1, rﬂﬁk%25 ;l‘{ j/)}(29 /‘i% %29 ;‘i’EﬁU&Eﬁ, P’iﬁ?/ﬂ\:
TRTY, ERE

(L7 TR AR 9226, 107 BB 1230005 2. R T AL RIS A IRA R, 127 3L 110015; 3. P EEE R =S, dLa
100013)

447,

e

i E:ERTRAT FRRFIANELFTX, BREH-GFERT TR ET 509K, Bk,
BERRFTEA—TTHFEFRERZARMR, BTFEAFTIEFREANZOIE, FHREHRFHBRE
BRLAEY, BANERFREMEL, XERERZETHERM TERRIANATBRET L
40 a kKB BARF F R ERFRABIAFHEZRBEALARR ., e RAAXRAFHHEF 4 LT
EERAMNIL 402 % 7 128 B XBR#STT SIS, ARESH RN LRH R LM AE QLIERT
MY L R R RERITT SEER TS, KA EANREEABRRLE ., FFRIAIK,
BRFFEESHAEB/E YN ER, WIAERARRREARENG Lkt T LR AL, Fd
TARBERRFTHFHARABREAALBONERT BLGEZAFRITRERKE, F4HT
ERIIE, WHRERRT LEAAREREEREAR I, BUAAREAREERRY T
LARAGRAERESEZMRERLarE, 438 T LA & K BT RIITHES T KA L
X, FALEHMRAEREWMECFHOA ZENL., REMERFEASNAGFT RAREL, Fik
BRI SRR ERGRAEEE ., AT RY) ARFE BRI EL LI REAR, S RIARAEEH
EHBEAR, ERITAFTAMENSGHEMBR, FRULERFT LRAAIBRINATERZT ARE
RRA 30 T RIS H KRG LT 615 NSz B4 3 Kok & Bk XF B 2 sk 4.
EYFELLAGESE. KA EWES. REABENSATERLT ARERFLELOLRE
KR ERA; RA AP AT B AF; i Bk kit £, Citespace

hESES . TD824  XHEIRER: A  XEHS:0253-9993(2024)S1-0129-25

Evolution and future prospect of scientific objectives of open-pit mining

WANG Zhongxin"?, TIAN Hui"’, WANG Dong', TIAN Fengliang”, SONG Bo’, ZHAO Ming®, XIN Fengyang’,
CHEN Hongliangz, WANG injinz, SU Zhenningz, ZENG Xiangyu2

(1. College of Mining Engineering, Liaoning Technical University, Fuxin 123000, China; 2. CCTEG Shenyang Engineering Company, Shenyang 110015,
China; 3. China Coal Society, Beijing 100013, China)

Abstract: Surface mining is an important way of mining mineral resources. The state and local governments have put for-
ward higher requirements for surface mining in China. Therefore, it is particularly urgent to take surface mining as a sci-

ence to carry out systematic research, reveal the laws of mining process and phenomenon occurred, and make scientific ex-
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planations. First of all, the major technical achievements in the field of surface mining of solid mineral resources in China
in the past 40 years were summarized from three aspects: the basic theory of surface mining, the development of key com-
plete sets of equipment and blasting engineering technology. Then, the modern scientific metrology and information met-
rology technologies were used to conduct a multivariate dynamic analysis of 7 128 papers and reports in the past 40 years,
and a multi-dimensional quantitative description of the development and evolution process of the main research topics, in-
cluding the time dimension, was carried out by the cluster analysis. It is found that the evolution of research topics is the
result of the coupling effect of many factors, such as technological development, mining status, policy environment, etc.
Based on the sorting of the existing major scientific and technological achievements and the objective literature measure-
ment results, it is pointed out that the goal of the future surface mining science is to form a systematic and comprehensive
safe, green, efficient and intelligent surface mining technology system, and the realization path is given, that is, to form a
hot research topic of surface mining technology system and major equipment, and to strengthen the deep cross integration
between the existing hot research and surface mining technology system and major equipment. It also provides some use-
ful suggestions on how to jointly tackle major scientific and technological problems with the advantageous resources of
various themes inside and outside the industry to achieve a substantial collaborative innovation among multiple themes.
Finally, from the perspective of energy and ecology, the paper looks forward to the development direction of major basic
theories and technologies of the future surface mining science from seven aspects: mining area planning theory, intelligent
mining design principle, intelligent cluster scheduling theory, safe and efficient mining technology of coal mining in spon-
taneous combustion prone extra thick coal seams, high slope stability control technology, efficient belt conveyor transport-
ation technology under complex working conditions, and intelligent surface mine system engineering. The development
direction of the future surface mining equipment is prospected from five aspects: high efficiency mobile crushing equip-
ment, modular semi-fixed crushing equipment, continuous mining process system equipment, large inclination transporta-
tion equipment and large dump machine. It is expected that the study can be used as a reference for scientists and engin-

eers in the surface mining field.
Key words: surface mine; mining science; scientific objective; knowledge map; bibliometrics; Citespace
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Fig.6 Development of open-pit mine blasting technology
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