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Research on Roadway Driving and Supporting Technology
in Mining Engineering

Rongyang Jiang
Xinjiang Anyi Jianxin Construction Engineering Co., Ltd., Urumqi, Xinjiang, 830000, China

Abstract

In order to solve the problems encountered in roadway excavation and support technology in mining engineering, this paper takes
specific mining engineering as an example to carry out in-depth research on roadway excavation and support technology. By
analyzing the shortcomings of current excavation and support technology, such as insufficient ventilation and dust prevention,
unreasonable structural design, unscientific excavation planning and inadequate stability maintenance, this paper puts forward a series
of solutions, includes optimizing ventilation and dust control systems, improving structural design, scientific planning of tunneling
schemes and strengthening stability maintenance measures. The effectiveness of these measures is verified by a case study, and their
economic and security benefits are analyzed. The results of this paper are expected to provide theoretical guidance and practical
reference for the application of roadway excavation and support technology in mining engineering, in order to provide help for
relevant personnel.

Keywords
mining engineering; roadway driving; support technology
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Practical Research on Digital Mining System and Intelligence

in Mines

Yongsheng Liu

Xinjiang Anyi Jianxin Construction Engineering Co., Ltd., Urumqi, Xinjiang, 830000, China

Abstract

The digital mining system is a major innovation in the mining industry in recent years, which achieves efficient and intelligent
management of mine mining through the comprehensive construction of physical layer, data link layer, and network application layer.
The paper mainly studies the practical application of digital mining systems and their intelligent technologies in mines, especially
in mining planning, production monitoring, and underground personnel positioning. Through the application of simulation tools, the
high accuracy of digital mining systems in underground personnel positioning has been verified, further improving the safety and
efficiency of mine operations, and striving to provide important references for the development of future mining technology.

Keywords

digital mining system; intelligentization; mine
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Chemical Analysis of Metallic Elements of Geological Rock
Samples

Lei Wang

Chengdu University of Technology, Chengdu, Sichuan, 610059, China

Abstract

With the deepening of earth science research, the distribution and content of metal elements in geological rocks have become the key
parameters to evaluate the deposit resources, discuss the evolution of the crust and the geodynamic process. Metal elements not only
have great development value in the economic field, but also play a vital role in environmental science, geochemistry and other fields.
Therefore, the accurate and efficient chemical analysis of the metal elements in the geological rock samples is of great significance

for promoting the development of earth science, guiding the exploration of mineral resources and environmental protection. In this
paper, the chemical analysis method of metal elements in geological rock samples is studied to promote the in-depth research.

Keywords
petrology; geological rock samples; chemical analysis; mineral resources exploration
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Design and Application of Personnel Positioning System in
Coal Mine Underground

Chengyong Hu' Haiyong Wang’

1. Sujiagou Coal Mine of Henan Energy Group He Coal Company, Ordos, Inner Mongolia, 014300, China
2. Dangjiahe Coal Mine of Henan Energy Group He Coal Company, Yan’an, Shaanxi, 727502, China

Abstract

With the development of science and technology, the traditional credit card identification technology is difficult to accurately
locate the position of underground personnel, which is easy to exceed the production phenomenon, causing personnel into the blind
lane, overlayer and illegal mining, mine flood, coal and gas outburst and other phenomena, seriously endangering the production
safety of coal mine. Therefore, with the support of modern science and technology, we should optimize the design of accurate
positioning system for underground personnel in coal mine, promote the sustainable development of coal mine itself, and strengthen
the supervision and management of safety production. It is necessary to introduce the precise positioning system based on UWB
advanced wireless ranging positioning technology, realize the comprehensive opening from hardware layer and software layer to
application layer, provide the location service and data analysis service of high-precision UWB positioning technology for coal mine,
and lay a foundation for the intelligent construction of coal mine.

Keywords

coal mine; underground personnel; positioning system; design
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Research on the Development and Application of Drilling
Measurement and Control Technology in Petroleum Engineering

Wenxue Pu
Geosteering & Logging Research Institute, Sinopec Matrix Corporation, Dongying, Shandong, 257000, China

Abstract

Measurement and control technology while drilling in petroleum engineering plays a key role in improving drilling efficiency and
safety. Firstly, the basic principles of measurement and control technology while drilling and its importance in petroleum exploration
and development were introduced. Secondly, different types of while drilling measurement and control systems were analyzed, and
their respective advantages and application scenarios were discussed. Through research, it has been revealed that while drilling
measurement and control technology has significant effects in improving drilling accuracy, optimizing wellbore trajectory, and
reducing drilling risks under complex geological conditions. Finally, the development trend of measurement and control technology
while drilling in petroleum engineering was summarized, and it was pointed out that the future development directions include
intelligence, integration, and high precision. The research results indicate that the continuous innovation and application expansion
of measurement and control technology while drilling can not only improve the exploration and exploitation efficiency of petroleum
resources, but also effectively reduce operating costs, which has important driving significance for the field of petroleum engineering.

Keywords

measurement and control technology while drilling; petroleum engineering; drilling efficiency; geological guidance technology;
technological development trends
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Analysis of the Formation Mechanism of Water Accumulation
in Coal Mining Subsidence Areas with High Groundwater
Level

Yi Zhang Yabin Liu

Inner Mongolia Second Hydrogeological Engineering Geological Exploration Co., Ltd., Ordos, Inner Mongolia,
017000, China

Abstract

Water accumulation in coal mining subsidence area with high diving level is a common environmental problem faced by coal
mining in China, which has a profound impact on local ecological environment, agricultural production and social economy. The
paper systematically explores the formation mechanism of water accumulation in high groundwater mining subsidence areas, and
combines domestic and foreign research results with field investigation data to conduct in-depth analysis from multiple aspects such
as geological conditions, hydrological characteristics, rainfall impact, and groundwater action. Through remote sensing monitoring,
numerical simulation, hydrological reasoning and other methods, the key processes and influencing factors of water formation were
revealed, and corresponding countermeasures and suggestions were put forward. The research in this paper provides a scientific basis
for the comprehensive treatment of water accumulation and ecological restoration in coal mining subsidence area with high diving
level.

Keywords

coal mining subsidence area; ponding; control
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Research and Application of Smoke Control and Carbon
Monoxide Control Technologies in Coal Mine Fires

Pengfei Ma
Jizhong Energy Co., Ltd. / National Mine Emergency Rescue Fengfeng Team, Handan, Hebei, 056201, China

Abstract

Coal mines are relatively closed, easy to produce and accumulate smoke and carbon monoxide and other harmful gases. This paper
focuses on the bottleneck problems faced by the existing control technology for harmful gases such as smoke and carbon monoxide
in coal mines, and deeply and comprehensively explains the relevant technologies carefully developed by the mine rescue brigade.
Not only the research status of this technology is analyzed in detail, but also its specific application scenarios, existing problems,
core research contents, key technical indicators and landmark results are deeply discussed. It clearly and intuitively shows the key
role of this technology in significantly improving the efficiency of mine emergency rescue and effectively ensuring the life safety of
underground personnel, so as to provide a solid and strong support and crucial guarantee for the safe production of coal mine.

Keywords
coal mine; flue gas control technology; carbon monoxide control technology; emergency rescue
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Analysis of Hydrogeological Factors and Research on
Prevention and Control Measures for Groundwater Pollution

Yuya Gao Zhilong Zhou

The Second Geological Brigade of Hebei Geological and Mineral Exploration and Development Bureau (Hebei Mining
Environment Restoration and Treatment Technology Center), Tangshan, Hebei, 063000, China

Abstract

With the development of society, the issue of soil and groundwater pollution has gradually received increasing attention. Due to the
varying hydrogeological conditions of the plots, the pollution characteristics presented by each plot are also different. China often
neglects the assessment of surface hydrogeological conditions when conducting engineering exploration, leading to the problem of
foundation settlement in many construction projects. Therefore, it is necessary to fully consider the hydrogeological conditions and
specific construction conditions of groundwater, and pay full attention to potential groundwater problems to ensure hydrogeological
exploration work. For the detected groundwater related problems, preventive strategies should be planned in advance to minimize the
impact of groundwater to the greatest extent possible.

Keywords
groundwater pollution; hydrogeological factors; prevention control measures

T KIS K SO R E 2= 2 T K B ia X R R
SR EER
LB A AR “HUBOBA GAAbE T I IR EEGREEoR AL ) , FiE - b L 063000

m =

ARG EE, THEAMTRIRFEFLEFA, RHFIRRM SO EN, B THRBEKIRES TR —, Wk ZIHTFTH
FIELEARE, P EAERT RN, EELNT MM FRKIEFR AR, FHA S AR B RSB A RSN R
Poo PIVA, LIRFHFEH T ARSI FIR B BARGE T ANT B, EAEBEG T RER T AL X E, ARESS
KB RAR A TAE, AF3Tiem 8] 493 T KA 9 8L, 3RATHLY) B B ik, AR KALE R VT KH R %a,

KHEIA
WTFARFE,; KIRAE; Biasti

15|18

s, PEERAHEER, AMIEEATBR
WREETt, IR TR AR R th N . (B E ATk
I AT &, A AR ST, o
MMTE S RS T8N, HH, MK B SRR
R, sPEASERE 2R, B AR E
2R L, 5 TR IOFATER, FPEsEi
5, (REA RS REERE, ARSI T H TS5
RTANT, HRIRREIHIAHNE, WHEYETIARE.

[fEEENT] XL (1988-) , &, PETIELA, K
&, TR, MBICOERITR.

22

2 # Ik AN EE BRI R Mo i
2.1 T 7K T5 xF N BRI 220

— HAHIM KR Z 255, H W SRR =
AR R ED . oKt e & i B RS ER S B T R
B, HO A RERB R A LR, A A
thi, WabRIEE. E—ERNAIRE T, AN
B ESE D SRR ] A s sk —FiEois kA, Rl
WhEhz, B, —BH K EE s R SERERE R, A
(VR TR /KIS I BORE) A, YR A] BE S B L %6
BEZCTHE, FEAKIE ., IET5. BEKSERE, BRI
B THEIRN SRS REEESENEE, H AR
FREIS 2 R AR PRI FLE = A 1 B KR RE T O 4350
WD P=A: TP B A, HA e mRIRE S 31 % 1,
2.2 KSRt Toll & =R 5500

W2 DN BARTERR /K BRRERE, B & SRR



Mz 5HET - % 06 &

- 8 0583 - 2024 £ 09 A

RIETIA BENXB, RS RS I A %
e BHEERTIL, MO KRS B 2 R s Rt A\ 25 s
B, IR, 15K B SR S N KT IR
BEDNRYRTREMERSIR, EASKIEREAS A&, b5 L, X
Tl 222 e pi5 7K SO 2 A=A RS ek . P
USRI T RIS, WO R KAE T F K A T A B S 5
W T 2kIE—BZE[55y, ot TS SR E AR 7
TR FIBH R KO B T, BSECT L Ry
NI B 2R R AR, XN R, &
A RE AR E R, SRS UE T tmm MR, HI%
BRSPS ALY 4%, TEVA R 252 Rtttk 25
(o R R e S B e, BRI RE AT RS RN,
AT RSB Y T AR AR B
2.3 Tk iT Rt Rl & PR 500

RAEDIH RS B T A RIS R R RN, 55457
{5 pH T B K AR I TERE , ESE 2 vl T34
kA, SECEMR ARG, HTTEEE R L.
RERE K SRS AR e, NI RTREMU S B R
8611, SRR S T . IRIEWIAN S TR
SRIREEAELS , &SR E R, ERENEIE
ZBER. [ART, BREEENMAEA BN, LTS
WoE. tboh, Bk G E AR HRR 5 S s Tk
s, IRKIREIE 2 RS, SRR, &
IR ™ R .
3 MR IKITREBI ST
3.1 LIiRIEIE

RS ES TG RO TE, BERASURH 280K, dit
SR H R Rk . HT, ST AR R
PRI NG R T AR (BJR:, — SR AR
B EShRERIC B e AR R, MR BEA R
BRI LR, XFET, B2 st
S K AIRSE . BRI, b
0 B (ST B B i T b TR X P i — 45 T
%, BBIENE S REEHENSEE, ToE—HeE
TENET. REAWHSBEM KRS, H K253
TR RN
3.2 fnjmih RSt iR

BB AR R, RAATEACEES: T, ki
M RESIE T RANGTGE, PEBATIR R I i R 1
e AT, BT EE RS HNE, SR ARSI
MG, SXRHE T, — BN S TR, Maes]
FOHI TR IRIS Yy, BESN, S AR e R DTt 1E
EE LKA DN, XS RAER G 4, Bk
RIS REFREEER, IART IR ER e
KIEHRTE. ST A K ORI, R AR, X%

SN KD R A TR B
3.3 R jiE AR

Hal, PEBRS TRIOTRSERE, &K/ T
ZARRBCR DS ER R L R, SECRIERIB R H 2538
e A ERBRAAEYIRI BRI, i ) 22 E s e A
B2 (HE, aniRAEEE A ek 2456 A,
RS e b SR B SRy, b P AERER
), AEMFAIRESBBEN AT, Mifi K RS
55,
4 X T KSR BB FEAE 0
4.1 W TKTEMBEINARE

ZELE, MBHEBERD . $BEE I R KI5 3R]
BT RRELD, RS YWATE TR B T SHImE K AR
HEFN RO, B W M AT S e s T 7R 5>
AL, XFME 2 2 T AR EEEE L, RRAR T,
R EH N AR EREEEIR . IXNMUENE HREE A
GERIFERE, AP PR B R A .
4.2 EBEFIARTE

BRI R AR TR A R, R, R
P AP TR, DU TSR 5 3 ST MR R A
EFAAEAN IS S T RS F I R . Aifn, H
HIFERAE SRR R A A SE R, W SEdER THE ™
KIS G T S5 I T VG 2 R SR AR s B/ o1
=, SEPRIEERERIES, FATRZEIE S, (FI0E
IR R AN, HT T 4 R R D A TS
TS FE, HUEERME. H RS gues AE 5k
IS S5 — S FHIRE, RIFRARREL, TIERE R
., MANTHRIP SEER KIS Rl RNIE, &
Z —EPE— SR
4.3 FARZEREHESS

rh FEAE 7K 975 e PERR S 16 58 ATk s AR TRk B
TAERIH, S5 E AR H R AR i 5 I B
A TR A A — e BRI M R /K S Bl S 7A
FORIIRELE, HTurh B SEBRIG I SR o k5 G
ErNEEEE AR AT LR T— P RIFRIGIRE. 7
H RIS G TR bR . BV M F ARG S TR AFE
BRAE, i B TS SR S R A U A, XER
JELUH B N A B E IR k. SRR ADLR
/DA R RN TR IR, Bl HEISRYETRN 2
FFEBIRTT I B A AR, XEEERELEEAM
TKISEATE TRE N R AL PR AR, B3R
MRS R
4.4 BB RATESTERN 2EL

o b R KU, 5 T BT 1950 4. 4R,
ZIRTHESMEIRG T HORERE, 1F 23847 MUgEsh

23



Mz 5HET - % 06 &

- 8 0583 - 2024 £ 09 A

o, IERBATRREANE =, H AR p R sl A
FA 1422 4, X Bk i O S U T AR 1 4 i b AR A
10.2%, XSEAXH T /KRR SR IR E B
AUEEL, BEoh, RRLGIFIBURNE ER AR H % E
EAFAERRAGER, MED L RK BRI AV ER TR Bt A B
NIRRT . TR EERBX KR SRS AL (A 25 a7 T
FAEAR, EZER EERZ TGRS, THEMERR
GELL NN BB PRI IR R o TS TS N 5 )
A, MELLS7 R B Ao SERE I 5K

5 KR E DT

A K S TR AE e T R K IR RS R 5 1
WK IS S T B A O EEER ., AT
FBER PRSI, BB
5.1 FFRZEWE

Kt 2 — i SR AT I B AR
H R KRS R T OR A T, &
T FEACCHIERR Sy, HAE RN SRS
AR KRR B B AT A A B
B, TR, T Stk T DL AR Y
KRR 3 TR IR KT K BT T,
5.2 KX T3k

KRR T, RN EREE, M
KK R K ORRENE Sy, B K S E S
RrEIC A, FERHIZERK ., KESHTRAINE S T
FEREISE . SRS DL M R AR R S i . 35
5 Rk HEBE RO, RIS s L
B3R,
5.3 RIEEARERE

SRR KB 5 B S B R, KRB S EOK
FR IR, GrFAs X AR5 H /K it o LU R 2
B, I E SRR K, AR R R AR IK51%
Blt, HEAN, U ROKSORMIRAR , PR KSR
AR DB ST b R AR R T B
6 M T 7KK LB XT R
6.1 B RS LAMTE RS

A2 TP R E v, R Tl
PR L B R R FHEA ML R, SR ARG 23
25 R RS S T AN FH A5 g4
KA, DRI T SR e B aERe, iR T
ISR IR, FEUHH R AR ST S, X
B3k, A RESSTEMD KTk I T, i s

24

MEE TR, S5k REE— AL, M 2 e R A RE R
WS B2
6.2 fHiFith T KI5 RAT A TIE

e, RAFEREERT IS INE BAEHE, BE
P TREARTREA DT, 1B FEATS G AR B 5y
HIIFFT, A AT DLW X R A R A NS T a5, 2
FERE, WABFNSEYR, MImeErs IR =M= IR
FRRE, DAk, EEARELUNVIMPER: —REBRE
TR W U O REN IR ST DX, 1 TRAR L /KPR | RO
TR, DIISERIERIEN T SEE LS. A
FFE i E S PRIB LR HE T K 4 Bk 4 & 2 Bl B4
&, DRI HE Ks Bepnkenilvema: . Fl THEsLss
FERRIBIZA DL A R, RIDAERIIERE N5 44
HIFRER . flel ) e s i AT
6.3 EA XK IR M B RO A 5%

KI5 RO RS B AT
K AE—TERSN, X s S N E S R R EE
P, EFEROKNE . REPRERE K ES, 5E AR,
SIS S EEBTINR A, 0%, BISESENT
AR HE KA TR, BIE TN ER
TRz, RAESBRIRG, Bl AT USRI R, H
EEEAEMAERS, SRE—EINEH TR, R
KIS ARNEEB R B, XA AT DR TE H TR
NG ZERHITX 5 BEBIOIK . ERESRIEK DL OR =
TR HHEZKZ R RIE LRI, A TRT DR LAy A FLER
K BIUKDARCA T K o SRR T /K 2= A 5 R 7K
TIREVE . B K R IE AR DG S S, FRATTRERS 7K
SOEETE LR, AR KSR SRR ARt
IHIZE
7 &g

RN /K SCH RS R TR IR /K (RIRE,
HESE TR HE N /K SRR, USRI ST . AR YRR
T BRI ST B ) BARFR K, Tt HiE YR
W, RAEXEE, KOCHUFETE TEA 2B ERER, M
Pt TERATH S, HEsh TR SRR
Sk
(1] JHEZE LT IR ST S B E TR 2 0 P (1] 5

TESEMERMT,2022,3(22):130-132
[2] (EER B AR S R ER KIS ABA TR S SR e [].

i TAERIE,2022,24(5):161-168.
[3] HHHEEZ /K SO TR A 3R N /KI5 Bepia T O R FER 5

1. R kil E SEAARHY,2024,5(7):103-105.



ML ST - £ 06 % - 5 05 H - 2024 £ 09 A DOT: https://doi.org/10.12345/smg.v6i5.21040

Research on Mineral Geological Exploration and Deep
Drilling Exploration Technology

Zhilong Zhou Yuya Gao LiLv

The Second Geological Brigade of Hebei Geological and Mineral Exploration and Development Bureau (Hebei Mining
Environment Restoration and Treatment Technology Center), Tangshan, Hebei, 063000, China

Abstract

Against the backdrop of continuous deepening of global economic integration, competition in the internal market has become
increasingly fierce. Economic growth relies on the support of various energy sources, especially during the current period of
economic growth in China, where there is an urgent demand for mineral resources. As a result, the supply of mineral sources
gradually became more scarce. In the process of China’s economic development, mineral resources have played a crucial role.
Therefore, it is urgent to conduct in-depth and rational research and analysis in this field in order to adapt to the progress and needs
of modern society. However, Chinese mining areas are currently in the late stage of mining, and new mineral resources pose high
challenges to mining techniques, which poses difficulties for the implementation of mineral exploration and prospecting methods.
This paper has conducted in-depth exploration and analysis on this matter.

Keywords
mineral geological exploration; deep drilling technology for mineral exploration; effective strategy
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Application of Comprehensive Geophysical Methods in the
Exploration of Deep Iron Deposits—Taking Caojiahe Iron
Mine in Luan County, China as an Example

Yankang Li

The Fifth Geological Brigade of Hebei Geological and Mineral Exploration and Development Bureau (Hebei Marine
Geological Environment Survey Center), Tangshan, Hebei, 063000, China

Abstract

The Luan County area in Jidong, Hebei Province is an important iron ore producing area, mainly composed of Anshan style
sedimentary metamorphic iron ore. The Sijiaying Macheng Changning metallogenic belt in the area is well-known as the “Simachang
Iron Ore” metallogenic belt. Most iron deposits have obvious magnetic anomalies. In order to verify the aeromagnetic anomalies
in the Caojiahe area, magnetic and gravity methods were carried out. However, the inclination of the ore body in the borehole was
opposite to the inferred ore body by gravity and magnetic inversion. Later, in order to further investigate the ore body situation,
controllable source audio magnetotelluric method (CSAMT) was arranged to comprehensively analyze and compare multiple
methods, reduce the ambiguity of geophysical exploration, determine the occurrence and spatial distribution of the ore body, and
provide a basis for drilling construction in the mining area. The drilling effect was good, and provided a good working idea for iron
ore exploration in the thick coverage area of eastern Hebei.

Keywords
high-precision ground magnetic survey; gravity; controllable source (V8-CSAMT); extreme transformation
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Safety Technical Measures for Middle Lane Filling Construction
in a Coal Mine Working Face

Yanbo Xu
Shanxi Fangshan Jinhui Kaichuan Coal Industry Co., Ltd., Lvliang, Shanxi, 033199, China

Abstract

There are two intermediate lanes in the vertical cutting hole of the 5206 working face, namely the outer section of the original 5202
transportation chute and the outer section of the original 5202 return air chute. In order to prevent air flow disorder and short circuit
during the mining period, the mine plans to fill one of the intermediate lanes (the outer section of the original 5202 transportation
chute). To ensure the safety of the filling construction, based on the filling design provided by the Production Technology Department
and combined with the actual situation on site, the following construction safety technical measures are formulated: Firmly establish
the concept of “safety first”; Establish and improve various safety management systems, carefully formulate and implement safety
operation procedures, and strictly implement them; Implement safety responsibilities to teams and individuals; Seriously implement
the pre shift safety production meeting system; Assigning safety production tasks should have content, targeting, measures,
responsible personnel, and post inspection.

Keywords
working face; fill; construction safety
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Key Points of Geotechnical Engineering Investigation for
Mountainous Sites

Zhixiong Chen

Survey and Design Institute of Yunnan Nonferrous Geological Bureau, Kunming, Yunnan, 650217, China

Abstract

With the expansion of cities, plain areas can no longer meet the demand for land supply. In order to meet the orderly and benign
development of urbanization, urban mountainous areas are also a development trend. However, the geological conditions in
mountainous areas are complex and varied, with significant differences in rock and soil types and properties, which poses
considerable difficulties for geotechnical engineering survey work. Due to insufficient understanding of geotechnical engineering
survey in mountainous areas, project costs are increased, potential hazards and even catastrophic losses are caused. How to fully
leverage the advantages of mountainous areas while ensuring engineering safety has become an important issue in geotechnical
engineering investigation. The paper explores the key points of geotechnical engineering investigation in mountainous areas, in order
to provide reference and inspiration for geotechnical engineering investigation in mountainous areas.

Keywords
mountain area; geotechnics; key points of survey
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Research on Design Countermeasures of Coal Mine Gangue
Filling

Chuanbin Li
Henan Pingmei Shenma Design Institute Co., Ltd., Pingdingshan, Henan, 467000, China

Abstract

With the development of industry and the acceleration of urbanization process, the social demand for mineral resources continues to
increase, which promotes the development of the coal industry, the need for relevant personnel to analyze its mining technology. As
a common mining technology, filling mining needs to fill the area that has been mined, which has the advantages of high efficiency,
green and environmental protection. In the process of filling mining, it is difficult to analyze the material, quantity and nature of the
filling material. In order to ensure the implementation of coal gangue mining operations, relevant personnel are required to pay more
attention to the filling mining technology. This paper starts with the mining of coal gangue, analyzes the advantages of filling mining
technology, explores the difficulties in the application of technology, and makes specific countermeasures to ensure the smooth
implementation of mining operations.

Keywords
coal gangue mining; gob area; filling mining; security control
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Exploration of Application of Modern Mining Technology
in Mining Engineering

Angqi Zi
Ejin Horo Banner Emergency Management Bureau, Ordos, Inner Mongolia, 017000, China

Abstract

In the continuous economic and social development today, the economic total of our country has been effectively improved, while
mining industry as one of the effective forces promoting economic development, in the quality and efficiency of mining has high
requirements. In mining engineering, mining technology is an important part of which affects the overall quality and effect of mining.
It can be seen that this technology itself has profound application value. At the same time, in mining engineering, the application
of this technology is influenced by different factors. In order to ensure that the mining technology can play the due role, it is very
necessary to analyze and optimize the mining technology. This paper will analyze the application and exploration of modern mining
technology in mining engineering, hoping to bring some reference suggestions for related personnel.

Keywords

mining engineering; mining technology; application exploration
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Experimental Analysis and Application of Physical and
Mechanical Properties of Red Clay in a Certain Area of
Guangxi, China

Ruiqi Zhang Zhongchun Huang
China Water Resources Pearl River Planning, Surveying & Desinging Co., Ltd., Guangzhou, Guangdong, 510610, China

Abstract

Red clay is a kind of high plastic clay formed after the carbonates which is redlized in hot and humid environment. It has the
characteristics of swelling and shrinkage, high liquid-plastic limit and high porosity ratio. It is widely distributed in Yunnan, Guizhou,
Guangxi and Guangdong in the Pearl River Basin. The soil itself also has anisotropy and spatial variability. As a typical soil with
regional particularity, the actual engineering properties and foundation bearing capacity of red clay vary greatly due to the differences
in hydrogeological conditions, mineral composition and structure. The differences of physical and mechanical properties of red
clay in horizontal and vertical spatial dimensions are summarized based on the experimental results of several geological topics
and reservoir bank investigation projects of A Water Conservancy. And the influence of different factors on the bearing capacity of
red clay foundation is analyzed through the study of clay content, hydrological conditions and engineering properties of swelling
and shrinking red clay,especially the influence of the rise of reservoir water level on the bearing capacity of red clay foundation in
reservoir area. It provides reference for the design and construction of red clay foundation in reservoir area.

Keywords
red clay; swell-shrink characteristics; foundation bearing capacity; plate load test; in-situ test

hE AR XL TR =R 2 AT R A A

SRFmit PR
F KRR R AR, R - TR T 510610

=

U I RABRIELERARE TR I NMERABH RO SGRER L, BAKSER, @B, SILMILEHFE, 72y
HTHITAB 0. B FH, LARAFLEAEmFH, AT FE, A AR Rt t, & TRIR
M. TR AR M E R, At A FERBMARB A EFERKR, AT BERARAEE T2 E R E TR
LSRR AR B LR LRI R R, BENRMNT R L ETR L ERFF afed A LR N FNR 27,
Wit AT E . KL E, KRG L TAFWRGE, SRR B ETas L AR B A HaieE, LALLM
LRIG, BRI E TR R R RER 0 Hrh; k) KOR LA 2k TAR 8935 ek TR R A K

ES 45|
b £ IRGEE; WARE D FREA K, RN

SEMLDRE R TR, T el hani s 2ok T
HUHBEL R DRI T . g2 e S b 2
FoyifaEte ¥, e E SR TR RO A PR
IR T VAR B2k £, AR I R T AR
S EA SRR EEREN, HETENSNS TR TP LR+
HOMIEE A M B EO RG>, i
PAZZK AR A 20k LR Be BT RO G, AHRIFERAR
OFRIIFTT, T HIZHIX LIRS + AR )2 2 =S (A L
FI AR . BT NI R SRS 2R - MR AR D SR L
ARG+ R E SRR AR . PR BRI Z X

15|18

PR KRR A K R A R R B X Y, LIS
HOHUSRATES AT | SRS b T, BEARE . BE
SRS, FEARREE I P, O R
T RS AR, BT Z 5, Wi
SR A R R B, R 5 T
B R AR AT — kst , — i BIHRKER
b, ETE FEREES. IR IER K TGS, S

[EZ BN ] KkImiE (1990-) , 8B, PETENNYA, N
T+, Ti2M, MBKAPKSB TR, 51 TIREA%R.

44

KRR TRy 2= ) PHIX I TAR s A e AL



Mz 5HET - % 06 &

-8 0581 - 2024 £ 09 A

2 I L RIMB N ZESH AT E E o mAlE

T ARG AA SR, AR, FR
XLkt , ER SR A R R ARG
B X 2R R R X AR R LIRRE, Bi5

HAEME AT A2 A) A AR
2.1 EmE 4t

Gevt 9 /LA 2m DANEVZERL i RO )27t
FetabrIEIL 1o

F1RE, REDHTYEBAFERIER

KHERE (%) Gk IbE I U | A | HR | R | AR
PSS | ok (mm) F5k7 (mm ) ® Gs P, e, Sr Sy 3 S,
0.075~0.005 < 0.005 % — g/em’ — % % % %
L 23.3 71.9 35.6 2.78 1.87 1.016 97 32 8.4 20.2
Vay /s 25.1 732 29.6 2.78 1.93 0.867 95 31 9.5 237
EvEIS 24.7 71.1 35.0 2.75 1.85 1.007 96 31 7.9 18.5
Sl FE 23.0 73.2 33.7 2.76 1.86 0.963 97 33 9.7 23.9
SELIN 23.7 71.6 34.8 2.79 1.88 1.022 95 32 7.3 17.9
KA 22.8 75.8 34.6 2.8 1.9 0.984 98 36 10.6 26.4
R S| 24.1 70.6 27.6 2.78 1.93 0.838 92 31 5.8 16.8
T kik) 23.6 713 38.9 2.78 1.79 1.157 93 32 6.6 172
LA 29 66 36.2 2.76 1.85 1.032 97 29 47 16.4
TRIR YHR UBPETREL | TRMETRER VG EHE AR | EHEE RN INEERE A
BEA N o, I, I a, ay Es c b
% % — — — Mpa Mpa kPa °
S 56.4 26.8 29.6 0.30 0.63 0.29 6.95 439 19.5
VY a2 57.6 27.6 30 0.07 0.51 0.19 9.83 428 227
eI 59.3 32.6 26.7 0.09 0.59 0.17 11.8 53.1 20.1
SRR 68.8 41.1 27.7 -0.27 0.49 0.23 8.53 37.6 19.4
s 71.1 435 27.6 -0.32 0.49 0.31 6.52 39.6 18.4
KA 823 36.5 45.8 -0.04 0.42 0.30 6.61 41.8 21.8
LF 52.1 223 29.8 0.18 0.53 0.18 10.21 316 18.4
T3kik 85.4 38.0 47.4 0.02 0.46 0.35 6.16 38.9 223
LR 73.8 323 415 0.09 0.49 027 7.53 33.5 18.8
BB | SRS R EE X LT, P 2 e B AR KSE B MR SA S n S T VKRR, R HE#E 5.0m BN,

ZRPFIA EZEFAK, B NS OWrEfeir: kil
HE L RIREG/KEG AR FURE K R S . SR
AR | ST | BRI ~ AR QbR SRR
FEAEPENR . KEERDESS . WEEERARIR, HERE B
OMAEMETErR: B HREKES RN T 37%, BEHRERE,
TRAFR—NE 16%~27%, Wt TE.
2.2 EmRH WS

AR E EXEHEEHITH AR T AR R, &
FUZGHORR LB £ A TR =N Tk, WP
il VIS e [ O R 2R S MR TR AR AN R 2 . T 3 FTR

FHZE 2 RIS BRI, Rk LRGSR & RIR G |
FURRLE AT AN T e bR RER B IR B S Ra S s 40
i1 OFEEDIR S — R S /K EL T, KL RS R R
TR K, EHEBIHEBREN, R EOFEERER BN

—RSE TR, RSEMERE FE2IR, e 10F
gb. TEREREAT, TS RO MAEEEARIER, 2R
TEPIBIR, AT IEAR SRR R —o IEh,
TRIRATPERR B AR & TR FE NS EHE K5 B U INFE a2

— ekt - B R DR N HEK RS, SR
FEINFDU EAatb g .+ AoREHERRESY, ARifihak 3
PR - 59 702 T AR AT ULRE & SRR N R 4 A M
R, FIRITFNEEE A fabma T AR, EETHNE
AN, IR+ 55— kR TR

3 7 [E B ZE X 4145 1 3t B R E ) R o A

LIRS AR IR R E G Rk it
gttt ORI RIS, A TR 35
T Lk S BB MR AR O BN

==
FE=S)

45



MLEHFT - 85 06% - £ 0581 - 2024 £09 A

& 2 ML HEMIEME ISR

BRI ik &5 IR EIE FLEEE A TR JHRR kb
IHEEZFR — < 0.005 ® e, Sr o, o, a,
m % % — % % % —
1.8~2.0 65.1 345 1.032 92 63.0 344 0.55
3.8~4.0 69.6 40.7 1.197 94 73.3 39.7 0.56
5.8~6.0 73.6 47.0 1.360 97 80.9 433 0.58
7.8~8.0 69.6 49.4 1.419 97 82.9 44.7 0.60
AR U
9.8~10.0 76.2 493 1.429 96 81.5 434 0.60
11.8~12.0 81.1 48.9 1.403 97 78.5 422 0.62
13.8~14.0 80.6 50.3 1.433 98 79.8 42.8 0.63
15.8~16.0 86.1 539 1.514 99 80.7 413 0.70
& 3 AT EEDFHRIER
PR JERIEN RN e =95
[RVEZA — E, ¢ b
m Mpa’' kPa °
1.8~2.0 0.19 52.1 20.2
3.8~4.0 0.18 65.0 19.5
5.8~6.0 0.20 46.2 16.9
hEt 7.8~8.0 0.26 47.0 15.6
9.8~10.0 0.30 38.0 14.8
11.8~12.0 0.38 23.7 13.9
13.8~14.0 0.35 26.9 13.7
15.8~16.0 0.60 15.7 9.0

3.1 ¥ERL & EXTLIRE T #hE R EL 1 B2

ZURE L kRS B R B, Rk o BT 70%,
TR AT 50%, M—Rerbbh+, AR &=L 40%~60%, &
FRZT20%, Rk E AR, FAMEZESRAZ S0 1
XRERL 2 40%~53% . 7K EIBFREET AR R AL £ HOZESE
WA AR (WA 1), XH—fkh + 540ks + Hh e
# /) P—S &R AR,

400

500

—=—53%
—v—50%
—<4—48%
—*—44%
—o—40%
—K— S AGL RS L
— KB L

S/mm

20 -

25+

30 F

[ L
1 AEHERL S B M L RIS P—S MLk

HE AR, 5k AR, @05, KAEL0R

TR B, LIRS RO, ARIRN

46

B LSRR, R TR B RS R
ARHERIBSRI A, ML S, — kL ElE | T
MRS , WA 2 SR, SEP—S HiZEIZIR,
In#G A B AR R AR T Y B AR B
3.2 IRk BT 414G £ st B R B T B R
AEGAANE L BB D S H R AR A,
WS BRI X A SR Db R P A e i b HH 2 + 1Y
YIIRFEARECR TR, SETt o T B R ARG L + B i
P—S HHZRAYSENR . RIRIHIX LR T PR P TR AR ML 3% 4.

& 4 AR L0 IR I B E 4R

wokE | fLEH R | RIEER | Sk
s o < 0L L al
% — % — —
1# 42~65 | 1.097~1.876 | 54~83 0.33~0.85 | 0.57~0.98
24 25~53 | 0.799~1.524 | 39~78 0.14~0.55 | 0.47~0.77
3# 31~44 | 0.956~1.119 51~68 | -0.23~0.15| 0.54~0.63

EHIE 2 A, 14 200G £ AL P—S BhZR 2o B,
B, SRR EIFERE 100~200kPa, YEMHASTEIX 1A,
HiE - PRHGR B SRARIIRES s 2# Z0AG 1MoL P—S BhZRiY
SREEPEIX AR, KSR PRGBS ER 4 200~250kPa, 4815 —5E
B ARTE J5 A IR BIBANIRES , ARIE TR T HdE 1 A AR
TERT W AORE LIS 3# 40Ah b AL P—S B2k Lkamis:



MLEHFT - 85 06% - £ 0581 - 2024 £09 A

MrBeiRd, 1Azl 400kPa Iy Hi L 4 54b T4 R BE,
AT A T S T Tt N

P/kPa

100 200 300 400 500
0 T T T T T T T T 1

o

10 -

S/mm

30 -

4oL

(a) 1#40KET

P/kPa
0 100 200 300 400 500
0 , ' , ; , ; , ,

20 -

S/mm

30

(b) 2# 2Tk +

P/kPa

0 100 200 300 400 500
(P — — . X . X . .

20 -

S/mm

30

(c) 3# 4Tk T
B 2 RNEWIEM RN T At EHEIRE P—S ik
FRIBLLHS T Wi bR M 2+ E A Ie /Y P—S ik,

IR

OHEABEOS LR H R DR B E ., TR
PEFRECR IR 7RG T T RR S MR RERRE, BB iRt
R RED NS, LD 1l RIS A DR ~ IRAER,
SR P-S B2 RS BRI B AR Ao

QE/KERLLAE T AN, BURkE, BES
TEIIRYN, HIEARE R EE AR (B 2#. 3# DHIH
& A BTG B R B R S /K T R I I EE AR B ) R — 5
B, S7K R R ER RIFERR, Rz FIZ0AS TR
B, BT IAR, ARZIRS T HUHD BRSO )R 2 B AR
TRFRAOENA .

QAL L FLERZ | EBRAN S /KL i Rbrth 5 H A 7K
HOEEYIRR, AR EREFURERIS7KEL B9 N
ik
3.3 BREARMERXT LT AG + i B AR E 1 R0

FPEDXZORG + RIS, (BRI, T4
R+ 5B THRIEPAKGEE FAE L IRNTERNARZS, fibA+
(RSEEENE, BEIR TZLRG B R i . XA B
JERTLTAG + MO BARE RS20 .

HE 3 AR, HIEE R E AR, 2 BEmEEU N,
I+ ASRERE T FEOET TIERESERIBIRA, HY
RSB —E R, TR PRESRIRE—EREE,
JERBEBRE EREROLA FIRE RSB R AEIBEANTE , Akl T 1
TRNSRIIRGIN . WE(ATE I8, MRS B SR A
IRHIRTRENE, HUERE R TR, SN RIZ0RS +HbEE
T HAGEITRABIMER . BERAKE ~ A BN,
ZA T R R B 1E S T B A O R

P/kPa

S/mm

0l VBRI
----- DR
--------- FBRRF
-1 RR
P Zg‘glgjﬁjiﬁ
ok PR

3 RRRBE HREHEHMIE P—S #ek

4 5E AR+ IXTLL 53T

HECKESIHTA R 5 H AR B9 5, IR+
Bt IR L L (IR S T MO TAR
RIHE, A% P—S Bl 4~ 1 7 R

47



ML 5T - 5506 % - 55 05 # - 2024 £ 09 A

P/kPa
0 100 200 300 400 500

30 -

S/mm

50

60 -
4 RELAH T FIRFEIRE P-S ik

P/kPa

0 100 200 300 400 500
0 . ' — . — ; . ,

20

30 -

S/mm

40

50

60 -

& 6 (R BR# + TR F i3 P—S #h4k

i 4~ & 7 875, R EEKE . TRRBR L. R
FRAL - HOEL OIS P—S HEZTEIRAIHE AR A INSE
—TEMER. MR AR L, 2R Ak
SRS B R, ELBI SRR AR fek, SRz Y
AL AN S, TR PR AT PR AL - ik E%
FREEIRIRS . W7 &Rk £ 00 PZH R ARXEL B, 4kt
it El AT N =E=g 0 Al o8 =AU N P == s AN S
FRE, A+ EASERER. MhdEs. T8EkT,
FARE )% 160~240kPa; K T FAIRAERRKS - BA —wE 4k
K, B 2R RS R AR A S 5 — 2 LR, e i R RE ARk
73—f¥% 100~180kPa; FHLL N, (IR - F & HARshFai 2 |
kB, KFaEhEE, HERE )% 70~120kPa,

5 &ig

OFEZED ZT G -+ FOFRAE B A ) 2 AR K 75 )
ERAK, BARR, 2R, SR 1efEs. I
AR, @EETIME B, SR fLEEE.
TEANRE . SKELSETRbREHTE A, FIREMEIRE AR, TR
FHAEZTARZE . OREELTT HDC HoAth— ekt £, BEEEIX AL

48

P/kPa
0 100 200 300 400 500

20

30

S/mm

40 -

50

5 Rk + FARE IS P-S HZk

P/kPa
0 100 200 300 400 500

B 7 (R BR A + FARE IS P—S #hk

Fh LIS . SERatEaR . PTYRIET M M AR AR

=5 TR . @A FZDRE E R RS RE LSRR | i

RS K EE BRI N, SR B R i A RO AR K

HIERIAT . GRS T ERE ) RO A

MR BRI, FESIRA BEEREINHE R )%

B MREREaS, IR AN I R A r

FRETEIRISIE . @FMHEL HAthamky £, 204G+ 1R B Sak e

o, KR SR, RIEBMEEREY, BA SRR

B33

(11 FE&EAPED - AR EE AL A E TR Tt e
SCHE[C BRI RHSRAE HA ik, 1989.

(2] ZERd, 08 e A ratis S X AT R ARFRAT 1 TAZHb S
FI AT A44R,1994,24(1):70-76.

[B] FUIREFIGRRMEKZES KX TR 2T R R
AFRFEY[I]. ] PEACRIZK R, 2007(5):5-7.

[4] AR ALA5, 0% B, 5. PRLDkS L ib Sorem B S kAt
AE[)].55 1+ 11%£,2004,25(3):369-372.

[5]  FEMopn.) VOLDkE A UARE R I AAREE D] R PHA,2012.



ML ST - £ 06 % - 5 05 H - 2024 £ 09 A DOT: https://doi.org/10.12345/smg.v6i5.21047

Research on Clean and Efficient Utilization of Coal Resources
and Circular Economy Model

Guodong Li
Shenmu City Sunjiacha Town Hexi Joint Office Coal Mine Co., Ltd., Ulangab, Inner Mongolia, 719314, China

Abstract

This paper takes the clean and efficient utilization of coal resources as the starting point, and explores the research path and method
under the circular economy model. Firstly, it analyzes the current situation of coal resources and the main problems, including
resource waste, pollution discharge and so on. In order to solve these problems, a circular economy model of coal resources is
proposed under the guidance of the concept of clean production and efficient utilization, including the recycling of resources, the
recycling of waste and the optimization of clean production process. Secondly, combining theoretical analysis and empirical research,
it is proven that the circular economy model can effectively improve the utilization efficiency of coal resources, reduce pollution
emissions, and achieve coordinated development of the economy, society, and environment. Finally, the paper puts forward some
concrete suggestions to promote the implementation of circular economy model in the utilization of coal resources. The results of the
study will help promote the sustainable development of the coal industry and provide reference for policy makers.

Keywords
circular economy model; clean and efficient utilization; coal resources; pollution discharge; sustainable development
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Application of Multi-source Data Fusion in Geological
Hazard Monitoring

Jiang’e Zhang
Qinghai Nonferrous Third Geological Exploration Institute, Xining, Qinghai, 810001, China

Abstract

Geological hazards are one of the important factors affecting the earth’s ecological environment, and their prediction and monitoring
are particularly important for the protection of ecological environment. This study proposes a geological hazard monitoring method
based on multi-source data fusion, which integrates multi-source data such as remote sensing, geographic information systems
(GIS), and geophysics to better characterize the geological environment and improve the accuracy of geological hazard prediction
and monitoring. The experimental results show that compared with single source data, multi-source data fusion can more accurately
and comprehensively determine the disaster area and the possibility of disaster occurrence, thereby improving the prediction and
monitoring efficiency of geological disasters, early warning, and reducing disaster losses. At the same time, we also discuss the
application of multi-source data fusion in complex geological environment, and find out its broad application prospect in geological
disaster monitoring. The results of this study provide a useful methodology reference for adopting multi-source data fusion in
geological hazard monitoring, and help to promote the development of geological hazard monitoring technology.
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multi-source data fusion; geological disasters; remote sensing; geographic information system; geological environment monitoring
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Research on the Relationship between Regional Geological
Structure and Mineralization and Mineralization Prediction

Zihua Ye
The 8th Geological Brigade, Jiangxi Geological Bureau, Shangrao, Jiangxi, 334000, China

Abstract

The factors affecting the occurrence of mineralization include strata, structure and fluid, among which regional structure is an
important factor, which not only controls the formation of the deposit, but also destroys and protects the deposit to a large extent.
Through in-depth study of the relationship between regional tectonic evolution and distribution of mineral resources, combined with
geological prospecting practice, research and comparison of traditional prospecting methods and modern scientific and technological
means, gravity, magnetic, electrical, geochemical exploration, remote sensing and other working methods are used to predict the
distribution and enrichment area of mineral resources, so as to achieve more accurate prospecting. It provides useful experience and
enlightenment for mineral resources exploration and development, and helps to realize the sustainable utilization of resources.

Keywords

regional geological structure; mineralization; metallogenic prediction

X 15 it RAIE 5 A < RV 5 B RH Fouill
e
L9 E R s/ \ s AP, R - 7178 1158 334000

m =

YA R EL AR EFRARE, B, AAE, A PRBHERZEEGE T, MERIZHFROTE R, FELEKEE
JE L3 R AT SRR Y, BALIEA R R RS T F Ry H £ R, BAERRERT £5&, RS HE&EERT 5
EF IR FBSATR R, ARE A, Bk, ik, IR, ERFIAFTR, RTINS F R RS KAE E R,
TP AR EART, AT FRRHETFREIAFRET FANEEFR T, A TEITRGTHELSH A,

KHEIA
KM Mg ; A ER; mA T

13 ez THERRAFE TR, 2% . SRR, M
W T B PR TR A b e R

I R AR R T B ks, DR D) OMIRID. ARSI
S (A S e s TORVEEL SO RARERERR, AR
e R e T S, PRI LI, i
e SIS T R R T R BN, (e
SREZIGER, WD HAAER. WLy ppossmpamiesces e, e s
PR AT S (BT BT IR st T e

IBETRL WTHRED T RRERCE RN EER L g, il T, (ERSERISTROEII, MBI

o KGRI ESRT HEER oV, KpETERED . AR, REDOREEAEEE KR
e TR, AR PR TR, (e

2.1 S IRANIS T R 7= SR AR BB, TR A LR R . Rk,
DRGSO T BRI B LR o vmeimn  m T e R e, R T,

hRET KRR, OSBRI o s phps. ot S S s
SN FORE A FRORISEEE . ATOURICOERT, € zunm 1 .

[EEEN] HHFLe (1991-) , 8, PEPIFBLREA, M
T, THEhh, MSHPERE R

55



ML 5T - 5506 % - 55 05 # - 2024 £ 09 A

BERR el =
7

D e oo B
mapmsLyr AE ®
B GD & o)

oy
s

*
@ EERHK

5.0 2.5 0
(b

s [Ax]e L0

11‘@‘12‘@‘13

e

Ptyl*h

2

Pty

3

Ptf*n | 4 | Pty®z

@

o s [0 [m ] .

P@W 15 r//‘@/}lﬁ 19‘. ‘20‘0‘21
‘@‘22‘@‘23‘@‘24‘@‘25‘6‘26
B 1 EXRAey SR SRFHREEXRE

1 ARBA—ERA; 2 AFTH T RITHA; 3 A%
TEA SRR 4 0o ARSI s 5 A HoT AR
a6 A AR 7 ARG 8 ASHME S S TIU 5
9 HTEM G ETT ;s 10 A ULHEE S 1 his
AT BT s 12 ARZLEE; 13 ADE—=
FIGEIYJE s 14 )/ \AIR—5)] 8500 15 Hgil—RAmk
FIEBIE; 16 AVEE— ORI 17 A9abta;
18 A RKALRIE s 19 AERINKELS ; 20 AL &R
21 HHREH s 22 ARERBEHIR; 23 AREEH IK; 24
ARBIGH IR 25 A/ NEEH IREEN Mo
22 MERUEH FRESHHIX R

MG ST IR DA IR R ETE T — 2K
EERGH, KBTI, 25 TEKinE RS
e, X ANRE THRNH T & A WSS
1, WERZIFNE T IR TR A . MRS TE L
P s e — MBS R, Bk THIFEHITHE . Rk
IRt RFh . LA KIS 2 MR E . XEE(E
FITEARRIRIR RIANZS AR B A A, TERR T & PhH i
EHRITRIS RS, AT SRR T E TS
SN, FEE IR LT EE, RNREE SISl
E R TER . A iEsiy S pke IR LA RRRE
RIFIEE SR (E N S E K R, BERE T
TR E SRR, Glin, 7EAhr AR
o, WS RIS A S RS E R R E &R
A= . X R S A AT E RS A
N, A SR, X EEDIR A RO B R
BENEARR. B, MEEGR 2N P SRR
TR, FERRIRERES, BT HERNERE R A2 CR
HFetEaRIERE, TR RIS S AR 2 . X

®

18

¢n

17 ‘ nyk,

Yon®?

56

AR A SRR SRR R T 2 KR SR A,
TR T S AR RR 00 BTLL, WP RS e L
S8, AR BT AR S IR TR AL, R ses
FUABUFT IR =2

2.3 MR P X i R SIS R A A

TEHOFHE FOSEBer,  DXIBOHb B AAES f0 B AR Al 273
HEEREENAG. KERAMPHSEROCT THIKT
SEREALAR, i BB TSR e
o BUERAGWDOSHTTRIE, e o Res B e
TR PRI AT AT E S S8 (RN E SR IR
i, HPAR A RRERREROR, BT Bk
GRG0, RIS, WK a2
HIRABENEE. XS A OUE IR EBE S
BRI, R ERNEZE M. Bl OrieERLm
JRAT . WA, MBS RT LAWY PR Ol F G A
B, ARSI TRRHEZEMZRRIE. EHmEE
BT, UURFEMERRFERARR AN, EFHESESH
BRI MR S5 2 A & T B TR A TP MR
By nl DB s s A RO IE T, anss s | mal | RS,
AR N A OSSR . HERC A E NS S hrE
AR TR S BN, SR IR
AT L EIXEEENE T B BRI S TS AR,
T2 5 ] AN Y SRR AR, 2tk AR AN
RREDE . BRJA, DXEHEEE A T RIR I T8 S0 7 6t
IEENERTT A R EEE Y, B IS TS AR AT
9¢, MO n] LIS P E AR 7 B I e R B, O
PRI ENTUT A SR BRI DX RRiE 7k A ]
DISBIHUBTE 5 T AR IR ROTE R AIEE (R, 7%
IR AR FRER RIS 08
3 WA Tl 77 %

3.1 G TN 75 3%

LG TN T, VEAHB BN IS EAl T A,
—EDUKER S EEAVHIAL, 1X BTk 3 B TR
FIHNRIBLGGANS O TR AR T 04 . Horr, MRk
PR — RS T T Be, ER TP RARIA: TEH
SR, A TR S ERIT RARZE A =5
IRo R, PR AT E RO PRAHITURFE, fni
B et M, mErsE, REERA UM TR I
PEATENE, DISHEEERIN IR B THOREERE, Mok R
BhE R R A A B AR S RS Bl YT 12 H R R Bk Y
oy B sk ER IR (WE DY), #5.
M. MRS ) MARURAE, SR ey,
HVAR SRR I A RIS . RS AR . BRI
BENEL e A, T KEENRH TR SR, 5
FERE A, SAEWT Y T T BRIR R AR A . 2R,



Mz SHT - 5 06 &

- S5 0543 - 2024 £ 09 A

RAE RGN T B ERE . BTRESFILA, (5
FESEBRRL A A E— SRR ME . B8, XTI
THRER S ANSIAI W, PRI FREE R aT fEsz 5]
ANARERIF . IR, R Z PEARH BT R E SR
BT, B TME RS R rl RE 2 BRI B,
TERELEH ST ZHAOHIIX , IRV RIH IR - AR
ATREMELAAERA S O N A A ESEE L, M S EImss

R

3.2 BT Xt FAiE o9 B Ful 75 i%

BT DI BRI Y B T 5 7252 — PR A 421
MBHIRENE FBE, ERP RIS MBS R RS & DR
RZF o XA EE RN DE TR E XA b B R O 2
IU, XEUHE TSR RIRSIRR] | MEE R Ry
AR RIS LR AT S —, MRz
IR AR, St E R BT 2EA T 1 R A R A AT
BP9 M T S P55 . MBI AR MBI AR Y
IHTETFB, RIRBIARID KRS . W, &3
FRGEE . XSRS AU SIS SN EIESE, B
TR EEEHIR R B, RS
PE—2 P OWTIX ST | R PRI AR,
HEEEDOSHIRT T SANE(LID 5, SRS 7RI
AUAREHISEN . A T AN BT R RRTIEE R N 5%
TRRTERHLE, KB RIS SR Z A WAERR R TEEA
R T H SR S SRR SN 2 5, H
FROEEEIR . HERYFERIHER L5 2 Pk, R
BEH TR . XMRA LR 5 e & RO TTA 2R, 2R |
S TS, DU R AR 5, A
gk HE. UIREE, KIS IR A AT E BRI
e SHR A S 4RSS A 2 FoR.

3.3 WRGEMH T A %

BUARERE B TR 5 1 3R T P S R i & U A i
IEBROR, BRI ESTT BRI T DX B s 75 AR At
JREEA, RANLSE THARRTBRNEFRAR XMy
IEA e T Ho B2 R IR A T L R R = A SRR B
SEARH) TSR R EIE T RE DANSE oK T B TSR
B TR, TS R NI . OBk
PR ERH A E G RET B, X BRIt Ty
HIH SRR T . X LS TR RE SR L I MO
EEAEGE, AESNEADTRISE. i, BIRGE
B TR B ARIE P Tt Bt PR TR, @
o TR B RHGA S B, X B AR B TR Y
PREBTRATEN . IBEBOR BB TR M A ROZH i
&, AHRFF IR E I E AR HEHEEAS
( GIS EBUHERE By TIN5 2 e e 2 R R e
GIS BORBEBSEERY . EFAI T SATHITT . HOERER . iR
55500, B AT T BoRX SR Bk . X (e

ST S REAS B DN BV 1 H ARDC I ) M SR R AIE
RO TG R AT TE L, SR Tl AR AR

4 Z51E
ERTRARE TR, AR XSRS S =%
TR R REE, MEE S0 T RIR B A et
SN, IS TE AU B PR . 8 i X
WHITTIERIR, Ty TERENS SO R B (TR =
X, MERARNER, MEGEGERIETXEH TS,
BEBRGEETNTE, AW s B T AR A1
R, AN TRIFEI SRR TH J150R . KRR, Fak
SRAX— USRI, ST TVERIRFEIR R
S 3k
(1] SRSCIe, St F 2 B, S R N A e e PRI TR
ERTRIOT AL SRS TR0~ 1,2023,14(9):1584-1594.
[2] PERE R PRI ARFH B2 B M TARFE S b7 Ry 1],
U t84)8,2023(18):46-48.
[3]  RBRGER, XIS 5 AR A T ASAS R i e MO AE B
PRI 25 MM T,2023,42(3):18-23.

57



MALSHFT - 55 06% - £ 058 - 2024 £09 A DOLI: https:/doi.org/10.12345/smg.v6i5.21050

Application Status and Development Trend of Qil Drilling
Engineering Technology

Jiaqin Hu

China National Petroleum Group Great Wall Drilling Engineering Co., Ltd. Drilling Company No. 2, Panjin, Liaoning,
124127, China

Abstract

Petroleum drilling engineering technology, as a core link in the global energy supply chain, plays an indispensable role in promoting
economic development. The paper summarizes the current application status of petroleum drilling engineering technology, and
provides a detailed description of mechanical drilling, drilling fluid, and logging monitoring technology. It explores the main
technical challenges faced by the industry, including drilling difficulties in extreme environments, resource and cost management,
and environmental and policy constraints. The paper also predicts the future development direction, emphasizing the importance
of automation and intelligent upgrading, new materials and new technology innovation, as well as sustainable development and
environmental protection efforts, aiming to provide a comprehensive perspective for understanding the current situation and future
trends of the industry.

Keywords
oil drilling technology; resource management; environmental policy; innovation
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Slope Stability Analysis and Disaster Prevention Measures
under Earthquake Action

Feng Gao Zhangjun Guo Shoucai Wei

The Second Geological Brigade of Xizang Autonomous Region Geological and Mineral Exploration and Development
Bureau, Lhasa, Xizang, 850000, China

Abstract

Earthquake is one of the main natural disasters that seriously endangers slope stability. In China, slope stability is particularly serious
because of the complex geological environment and frequent earthquakes. Based on geological investigation and rock and soil
mechanics experiment, the slope stability analysis model is established, and then the failure mechanism and stability of the slope
under earthquake are studied by dynamic numerical simulation method. The research shows that the slope is prone to slip, overturn
and expansion failure under the action of earthquake. For these disasters, we put forward such as encrypted drainage system, set up
protective net, vegetation reclamation and other comprehensive disaster prevention and reduction measures, and their effects were
verified on the spot. The verification results show that these measures have a remarkable effect on improving the seismic stability of
the slope. This study provides a useful reference for slope disaster prevention and mitigation in China.

Keywords
earthquake action; slope stability; disaster prevention and control; dynamic numerical simulation; seismic stability
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The Current Application Status of BIM Technology in
Metallurgy and Mining Engineering
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Abstract

BIM technology, as a new engineering technology, has been widely applied in the fields of engineering design and construction. In
recent years, its application in metallurgical and mining engineering has become a hot trend. The application of BIM technology
can provide strong technical support for the metallurgical and mining fields from engineering design to construction and operation
and maintenance, and has achieved good application results in engineering cases. The paper first introduces the concept of BIM
technology and its advantages, then introduces the development status of BIM technology at home and abroad, and finally analyzes
and summarizes the current practical application status of BIM technology in metallurgy and mining engineering. At the same time, it
analyzes the problems existing in the application of BIM technology in metallurgy and mining engineering, and looks forward to its

future development prospects.

Keywords
BIM technology; metallurgy; mine; application status

BIM St ARERE MY ILTEFRINM AIR

% ERT Ty

L. i ERRE BT A BRI AT, FRE - dbET 100029

2. FAL RSB (BRAE]) , FRE - 7 PEFE 110000

m =

BIMB ARAE A A#6) TRBEALE TR ZFREEMBRA LS ZO LA, SR FE SR L TP T m AN,
BIM3 ARG 5 A 7T g o5 2B L ARSI TAZ X ) 2R RS R I R A AR R 148, CRETREMA FPRIFT BI4Fd

FRABR, #XLHE NS TBIMBAMAEZ L L&HHE, £

AR BA D TALF 8 bR AIREAT T 541 5 B 4,
M, AEARRGZEARRATT RZ,

ES k|
BIME R ; %4 b mRAIK

RALE T BIMBE A B WM ZRARIL, 3RS 3 5 AT BIMAL
Rl B $EBIMBL A AL 16 22\ A2 b 5 ) A A2 69 B AT T 4

15|5

VAR, BEE T EA SR T s R, BIM
RAE A LA 57 & DR TS h a5 12
HORZFE. BIM BR IR R4 712, IR AIFA SR
L TR TR SIS . AL T B S EE
Yegpos A ar PR, EARIVHE KIS E 525
B, EHEE R ARTR. 153000 BIM BRI
SONHTN, BEANLT BIM EARLEA ST 1L TR
STRRREFRI, HE R kR AT ST T R,

[fEZ/N] F=F (1982-) , &, PETILEES A, I
T, 2RIEm, MNSTEIEHR,

64

2 BIM L ARHIE A
2.1 BIM #ARAIHE=

BIM # K F# i T £ E, & #)T X A Building
Information Model, R} “HEFU(EEEE" . B4
5 BB, BIME RN O BE B AR5 E
TR SEBRER S T REFRARIE S ThRERF IS B, Bt H
PTE AR E SR #R R . BIM B —Fh e #ri
&, BUEEERE T RRNE BEES 5 EEE TREITE NS
M, BIM £ AR AT A FI0E ORI B, 5B EE
HE TV Ss e Be R T IR A A ay B, B4 T2
MHEERGEE, VRS EFRBERME BTN
FFE. HEl, BIMEARESHERER. LT, BE. vl
KL ABSEISARE T T2 HIN A



Mz 5HET - % 06 &

- 8 0583 - 2024 £ 09 A

2.2 BIM ¥ AR =

BIM 5 R BARIHIAL, PhIEME, R, T H RIS
S FTAL R BIM BRI B RS, i = e
RIRPESE CAD RIBENE LTINS . Falc S
EEIEMFEA R, AR, TEEETRAR
A 4275 (0 T T RHE, AR T &7 TR
E. PSR YR BIM SR ARG — A DL R
Tl EENLASGERRTE, BRTEERNEHE
W Z ARSI FR R B R S A TR R b 4,
TERE T BT, FIFE BIM BOR AT AR RIS A D — Y
NG, MITTBEGE T HE T BT Sl R AR B I Sk A e
IS, AT ARSHINE T B G S ARG R 1 Al BRI,
b T BOTRIHE TR AE T, IR e .
PSR A T BIM B AR G5 BB s R AT T HOHRIE,
BIAMEHY B ORERERIN . ME TR ERAOHE TR, LI
EEAETT B KR | WS E B U HIRE ok A 25
T H R T R T RS AR Y SO SR R I D R
RSz, ATH M R 48 BIM B A QI = 4 a] B
A R TR E R . 1SO PSS | e
EIEMEIEE . SRR R TIREEACE, HHRER
SRS EEINMER, XA TR AR EE
B, R T ARBIE, TR TSR B,

3 BIM HR7EE R MY & B4R

3.1 EEMIERBELR

BIM F RS JLTHEA TR, DAEMGEER ST
KRR N S o IR BB ESR T AR ST ) KRR,
RZ4N, HpSusith G & Z N H. BIM i AEE TiX
LeEFBUFIAR ISR, 6 TIFE AR BIM BEORIIEGE,
BT BIM $RDNGSE . IRIEAE TR, EEE 2012 F T
TR 7L BIM B RPIEL B =R 71%; (e SRR
LRRIRHIES, M 2007 FEEURF R HIERE AT R
BIM £:K; fEHZAR, ARz THEIZZ BIM AR, KRR
T BIM BRMIA R .
32 EENM A EBEIRL

BIM F AR LE AR EER PG, BIM HORE R ERE s
FHRES A=A EE, 1998—2005 £ & BIM H7 AR S (457
ZH, BUFLLUE TR S ik BIM B2 R & 45
esz; 2006—2010 452 BIM HARLEH ERI20n A, X
— LoV TR TSN 5 2011 A 242 BIM HoRAEH
[ P A B By, BIM AR TE b [ B B Ry R sl 7
PO, S E SR TP, SRR
WERZR BIM BORBIE A, BENHTEN TES T, R
BORFRE H & 55 TJ5h BIM BoR &% RHIMR Bk, A
T BIM SRR R A . 7EP[E BIM FARIEAEDL
R TREA L, A TSR FH EIESPRE

4 BIMEARERE R L TEPRINA

4.1 BIM HARERE TEFHINA

BIM B ARIEREAS . BREBLE. ALEBLES
S A E—E R . B MK BIM HRE AR TG
G TRERREETE R, 2T 2% T BIM HARARE =
ePh R, B SR A e R TR AL, A
BY FARREST B R AORE T, M AR T HE TR BYEi%
s, AITHR TREEN 548 TH. K P 5
T BIM HRTEREE TAVATRAIR A, 5k 24 A BIM FoR7E1%
ST & FEBIR 2 IR AT 1 RIBE40 0T, $5H! BIM BORER
B TSN A 58k TAATIS A, £ TRT. 3
TR MEERPSESEN IS EE, BIMEARKEH
RN T AR R — I, Xitss P S50E T BIM
FOARRE T ARHA ST HLE 223 TR s, @
BIM K, MU THREN T 288 SiE&TH . 2250 %
SEERIORRMERT, 27T IE W DRSS RS
A, W TR2GEINES TET B T RIFOE S
B, EHaE W BIM R FTA S22t TR T
e, BIM BORFI RIS AT DATS B #E T A AR Bk
L BRI, FUF BIM HOR AT Pas MR PR S H 255
P, HFHMERES, SEEEAESRIETR, KRR
RS R HIRE 1. FIF BIM BRI B4 T34
FEAT RIS A SehE T, RPN AT A BIM B R H R
BN T RE, XA THIESTRIME T, SRk
HONE THERE, (ALHE TR, BRIRHE T I RRAe R S XU o

Bt O 548 T BIM HORTESEAEE TS rh iRz
TR, B, e BIM ARESEIITERERE B Hk,
BHEASPS, B SRR DR R &L = Y
MFE; &E, RTWREE=4EhE,, B E s
K T-TRM = 4ER | F A BIM B ARG X —H A (i 2
HITEL %, =485, R BIM BAR AT H R
SV TR IR, BRI T 0 R SR . e
S TET BIM BRI = 4ebh R e AR it
FIRIF, 4URT Bentley /A FIHI = 4EEREREH ISR . | 52
i, EEOEE ., B R ER AL R shimkiEg
5 T (9 ELOAR R FRAETS . BIM B AR A 2 T ENSNE
ETREIREESR, MTishE R TR R R A
HEKRHIHEEIER .

AR 7 SHRE T BIM BORTEA A4 B0k & (EPC)
TiE PRI . B BIM SRR T @ IRGHERTE
EEVET RME T M, el SR N R A L
EEkeT, B plE i LR N e T PRk
R EL, H R D T IR S8 8 THIRER, [H
Ip3E g T PRI IOIR SR, KORBRIR TIRE A, i
BIM # ARl Fra4: TRETIH iR, (KIT BIM
FoR, AIERE DT, ke S TR E R L

65



Mz SHT - 5 06 &

- 8 0583 - 2024 £ 09 A

GRS T MR TIEWS, 6 TIHE
g, RNERTEE TERA TIENTTRE, T
AT R R
4.2 BIM #AR7ZEH W ITEFRHI A

AR PHRE T BIM SRR MR TRESE s
FIN e 2T BIM BAKEE A B4 7RI P U 5t
FEFRICRIIER 6 PSR Weis ., 45k, EEEHT =2
VO & H IR, RZGL B TART,. BIM FR A
SN T A B R SR ERR S, B RITIIA s,
I SR T BIM BORTER L LTRSS . 451 BIM
FAR AT Z4ERE 1L TR S R 5E R,
BIM AR A A g saders T2t pox R, I B Fa-
W TR RN . . PERE . NSRS SRS E
BRVER. Btz oh, BIM FOREREIETNE iS4 N LR
LESA S TR AR . B, i S R TR
RERG, FILTER ., %, et iR TIERS, A
FAL. BRI =4 P A SR A RO S, B
AR FEAIA). SRR MY Sk F e L L T AR BIM £
ARz AR T T 94T, TebEzdiictmErrELlA
HEZ . T ABINEF IR, sl HlEss— s
TrfEtE, B EREE BRORERE, TEREET BIM HRH
WL A5, MifnSeBlgs S B etk ay A S,
FIF BIM AR RTLIImEG [ TR TP, iR 52eeis
N A PEE ST, BT L SRR, B
R " AT T A LT SE T BIM BRI IE ST
o R4S =% AR B O T
TS HE, [FRSRAERIC SR o4, sl
Ll TR ARt st SesEsiBl T AR T
2N TIRIROZERE, [ARHRE T BIM &7 H9iE FITE
56 S DL BIM BORODIERIE SRR, ISR T
FARWIEN H N2 A%, B BIM BARSERIGEN H R
BEN TlZXER, A 24t R ER NS EA A
fEbait, H2AE BIM MR A5 R fale & A= o mT AL AL
DI R, A0 R A 224 e it T 5eA
TIHFHEAR T o 7T M SiE T BIM SRR AT 1L TR
HFERERAR b, BT A SOIZEMEATE TR
AN, STHRTHATE TARR A SRR e AR,
BIM B AR AT S AT GE TRE 4L d RS B T 1,
AREECE, FSIH ARSI T RE, BE T
L TR E R VAT

5 45k
BIM HARRARKM — K%y, BIM HORDIHMRE I

66

mEN RS, AN AT TR A R A

Hean AR, AT E BesR R A, W TR e TR IR .

e TREEHCE, BRI TAERA ., 4k TAEEA ROt

TIRA EARGRRE, BIM AR RIH RIFHEFNES

thosias. BIM BEORN FEG &y 1L TREE —Eme

TR, (HEMWEEE SIRBNERRAHEOR, EZRR(E

BRI AL, FRTEE— R Tl EEZRR DL AR AR 5

AR, ZEfE e LR ) B 45 AN E = BIM $ AR ER £

IFE IR, AR H & — 25052l 4 fE BIM 5K

ISR, MER IXRE T RERE T HHES) BIM HoR A R, FEE

BIM B AR A, ARG TR G S L[ AT 44 HU RS

HIPEE, SR RS TARBA R A, AHIEA 7R

O], MITREE VG et L L ATs S SO R

%3k

[1]  SHZAE BIMEB ARAELEE T H AT PR AR HI[T]. T AR R4,
2018,50(4):41-44.

[2] 5kPE € BIMBARLERY: Tl i n A FHE BT SR H,2014,
93(17):76.

[3]  XUBEsE (Al BT R AN G 4 TR H LA 23S BIM R FARF5Y
[J].56 THEAR,2017,46(6):22-26.

[4] EHE 5 BIMEORIE /G G e i R[] 422£,2016,279
(1):60-61.

[5] 22U, 72— B 3F, % BIME AR R/ R TR A Rz FH[I]. A
[El4:JF181R7,2018,999(12):25+27.

[6] Eplée, iHme, BUETY B = 4 RS A = LR TR R
] #5565 5 4:)8,2016,459(15):49-50.

[7] fAUSRAZE, IR SR BIME R T (414 4 EPCIT H HR i A
[7]. 5 T AR, 2018,47(S1):1548-1550.

[8] ESCEILTBIME RIS E THEIHE 0 HSCr I LL79E
4,2022,45(7):201-203.

[91 FkRILASR s ErE BIMEE 2 315k THE,2020,
18(4):58-61.

[10] 4L, D 52, 5055 4, 55 BIMB R AR | || TARER S ST B )
FHUL S (540 )8,2023,614(2):166-168.

[11] SR E AR BIMBORAER 11 TR2 S i g A I IR,
2020,36(12):245-246.

[12] Z1EM AT BIME R E 401 b I IR T 5 TR (0] 2k
%,2022,29(2):91-93.

[13] & M I T BIMBOR W H i T 22 i A 2 F 5],
AEIRSER(F,2022,44(8):257-262.

[14] {13, F &R L P AR A EE TAEBIMEE AR 1 i FH[I]. R E 4
JEI112,2022,1078(10):35-37.



ML ST - £ 06 % - 5 05 H - 2024 £ 09 A DOT: https://doi.org/10.12345/smg.v6i5.21053

Application of Intelligent Technology in Coal Mining
Engineering

Jianzhong Wang
Shanxi Xinzhou Shengda Qifeng Coal Industry Co., Ltd., Ningwu, Shanxi, 036700, China

Abstract

With the progress of science and technology, mining projects face multiple challenges such as safety and efficiency. To solve these
problems, this paper discusses the application of intelligent technology in coal mining engineering. It mainly adopts optical fiber
sensing, uav inspection, Al prediction and other technologies to comprehensively monitor and prevent all kinds of mining safety
risks. The practice shows that the intelligent technology can significantly improve the safety and efficiency of mining and reduce the
accident risk. At the same time, the trend of intelligent development of coal mine is expected, that it is expected to further improve the
green and intelligent level of mining industry. This research provides a brand new solution for the safety management and efficiency

of coal mine mining.

Keywords

coal mine mining engineering; intelligent technology; optical fiber sensing
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Application of Safety Risk Classification Control System in
Coal Mine Safety Management

Mingsong Liu Xiaowan Guo

Kuga Kexing Coal Industry Co., Ltd., Aksu, Xinjiang, 842000, China

Abstract

On the current coal mine industry safety problem is a key part, various departments need to use a variety of means to identify,
evaluate and deal with potential risks, and to create an appropriate risk level control system to ensure the safety of the project.
This paper expounds how to implement the risk classification control system in coal mine industry and the accident management
integration management process, but also discusses the hazards in the actual operation of risk management discovery and solution

process, and puts forward the safety of coal mine industry risk management and the integration of hazard management solutions,
provide a reference for the safety management of coal mine enterprises.

Keywords

coal mine; safety risk; hierarchical management and control; accident hazard screening; integrated management
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Mining Technology and Application of Top Coal Paving
Network under Complex Geological Conditions

Chenghang Ao’ Wei Zhao” Yongshun Jiang’ Shirui Pu'
g g g g

1. Production Technology Department of Guizhou Shuicheng Mining Co., Ltd., Liupanshui, Guizhou, 553000, China
2. Wangjiazhai Coal Mine of Guizhou Shuicheng Mining Co., Ltd., Liupanshui, Guizhou, 553009, China

Abstract

The coal mining technology is a new coal mining technology. In the process of mining at large inclination in complex geological
conditions, the coal seam roof is broken, and the hydraulic support changes with the roof of the mining surface, resulting in the
insufficient initial support force and the instability of the hydraulic support. Put forward the top coal network mining technology,
optimize the mining engineering process, in the surface roof crushing area artificial laying a layer of barbed wire mesh, reduce the
roof coal layer collapse support empty roof phenomenon, control roof collapse, improve the stability of hydraulic support, achieve
the purpose of working face stable mining, and achieve the expected results in practical application.

Keywords
roof coal; roof crushing; hydraulic support stability
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Application and Prospect of Geophysical Exploration
Technology in Earth Resource Exploration

Yancheng Peng

Jiangsu Province Environmental Geological Survey Team, Nanjing, Jiangsu, 210000, China

Abstract

With the growth of global resource demand, accurate and efficient exploration technology of earth resources has become increasingly
important. This paper analyzes the application of geophysical exploration technology in the field of earth resources exploration,
and discusses its future development. Through a systematic review of a variety of geophysical techniques, such as seismic,
electromagnetic, gravitational, and geochemical methods, this study reveals their unique advantages in determining the location,
depth, and mineral quality assessment. The results show that the integrated application of multiple geophysical exploration techniques
can greatly improve the accuracy of resource prediction. The exploration of cutting-edge technologies shows that machine learning
and artificial intelligence will open a new era of resource exploration in data interpretation and processing. Finally, this paper
proposes optimization suggestions for the existing technology, and predicts the challenges and coping strategies to provide theoretical
and practical guidance for the future development of earth resource exploration.

Keywords
geophysical exploration technology; earth resource exploration; data processing
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Geological Characteristics and Genesis Analysis of Mineral
Deposits in the Dafengshan Area of the Western Qaidam
Basin, China

Zhidong Ren Guocheng Liu Guoqing Li Yi Hu Xiping Xu
China Building Materials Industry Geological Exploration Center Qinghai Corps, Xining, Qinghai, 810000, China

Abstract

Through field investigations in the Dafengshan area of the western Qaidam Basin, sample analysis of shallow surface minerals was
conducted, and combined with previous research results in the region, it was found that the Qaidam Basin has undergone multiple
cycles of fluvial sedimentation and lacustrine (salt lake) sedimentation from the Paleogene to the Quaternary. Since the Oligocene,
various rocks in the bedrock mountainous areas around the basin have been weathered and eroded by nature for a long time. Most of
the broken materials are transported to the basin for sedimentation due to the effects of flowing water, wind, and self gravity. At this
time, salt substances migrate towards the basin along with the transport. During the sedimentation process of salt lake facies, under
arid paleoclimatic conditions, surface evaporation caused a large amount of primitive surface water to continuously evaporate and
condense, crystallizing into salt.

Keywords
Qaidam Basin; geological features; genesis
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Analysis on the Application of UAV Remote Sensing
Technology in Water Conservancy Project

Jian Xu Jianchun Guo
Zhongshui North Survey and Design Research Co., Ltd., Tianjin, 300222, China

Abstract

With the intensification of global climate change and human activities, the management and protection of water resources are facing
unprecedented challenges. As an important means of water resources management, water conservancy projects’ traditional monitoring
and management methods have some limitations in terms of efficiency, accuracy and cost control. UAV remote sensing technology
plays an increasingly important role in the field of water conservancy engineering with its unique advantages. As an efficient, flexible
and relatively low-cost monitoring means, uav remote sensing technology provides many conveniences for the construction and
operation of water conservancy projects. Therefore, this paper puts forward some simple views on the application of uav remote
sensing technology in water conservancy projects based on relevant literature research and its own practice.

Keywords
UAV remote sensing technology; water conservancy project; application; exploration analysis
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Preliminary Study on Drilling Fluid of FSL-43 Well in
Baiyanghe Mining Area

Liang Xie Chonggang Wang Shikang Cao Bin Zhang Jianhu Gao
Western Drilling Drilling Fluid Branch, Karamay, Xinjiang, 834000, China

Abstract

The strata of Baiyanghe mining area in Fukang are characterized by large inclination Angle and thick coal seam. In the drilling
process, the well wall of coal seam section of Badowan Formation collapsed, resulting in frequent faults of short lifting card and
stuck drilling, long fault processing time, high cost and low efficiency. By analyzing the influencing factors of coal seam collapse
drilling, the technical idea of “synergistic inhibition, dense sealing and density support” of brine polymer drilling fluid is put forward,
and the treatment agent selection and formulation design are carried out, and tested in FSL-43 well. The selected drilling fluid system
reflects the strong ability to restrain, block and stabilize the well wall, and ensures the safe drilling of badaowan Group coal seam,
without coal seam collapse and drilling failure. The successful test of this system for the first time has certain reference value for the
selection of drilling fluid system in this area.

Keywords
mining area; coalbed methane; blocking and preventing collapse; salt water polymer; drilling fluid
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From Coal Quality Control to Carbon Neutrality: The
Green Transformation Path of the Coal Industry

Dongsong Li
Etuoke Qiangi Changcheng Coal Mine Co., Ltd., Ordos, Inner Mongolia, 017000, China

Abstract

With the deepening understanding of the impact of climate change and the tightening of international environmental regulations, the
coal industry is facing an urgent need for green transformation. Coal fired power plants are the main source of global greenhouse gas
emissions, exacerbating the challenge of global warming. The public’s attention to environmental issues is increasing day by day, and
their expectations for sustainable development and environmental protection are also growing. With the advancement of renewable
energy technology and the reduction of costs, the coal industry is facing fierce competition from clean energy sources such as wind
and solar power. Therefore, the green transformation of the coal industry is not only an environmental demand, but also a survival
strategy for the industry to adapt to the future energy market. The urgency of industry transformation, from clean and efficient
utilization of coal to green upgrading of the coal industry chain, is increasingly prominent. It is related to global environmental
protection and the long-term development of the industry.

Keywords
coal quality control; carbon neutrality; coal industry; green transformation
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Reflection on Mine Engineering Geological Exploration
and Geological Disaster Management Countermeasures

Jing Yang Huiping Zhu
Henan Province Resources and Environment Survey Co., Ltd., Zhengzhou, Henan, 450000, China

Abstract

The disturbance and impact of mineral resource exploitation on the geological environment are relatively significant, and the stability
of geological structures will also be affected and impacted, which can easily lead to geological disasters. Therefore, it is necessary to
strengthen geological disaster management. In the process of geological hazard control in mining engineering, conducting geological
surveys can help relevant personnel better understand the actual situation in the area, provide more information references and data
support for geological hazard control, improve the effectiveness of geological hazard control, and effectively reduce the cost and
resources required for geological hazard control. The paper discusses the current status of geological exploration technology in
mining engineering, common geological hazards in mining engineering, and measures for controlling geological hazards in mining
engineering from multiple dimensions. It is hoped that through exploration and analysis, more references and inspirations can be
provided for relevant personnel.

Keywords
mine engineering; geological disaster; geological exploration; disaster prevention and control
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Characteristic Analysis and Hazard Evaluation of Debris
Flow in Pai Village, Milin City, Xizang Province, China

Zhangjun Guo Feng Gao Shoucai Wei

The Second Geological Brigade of the Bureau of the Xizang Autonomous Region Geology and Mineral Exploration and
Development, Lhasa, Xizang, 850000, China

Abstract

In the context of global climate change and increasingly frequent human activities, this paper focuses on the mudflow of four groups
in Pai Town, Pai Village, Milin City, Tibet. Through field investigation, data collection and comprehensive analysis, the characteristics
and harm degree are discussed in depth. The debris flow is rich in source, complex formation conditions, fast movement speed and
great harm. The paper analyzes the source, formation conditions, movement characteristics and hazard performance, and aims to
provide scientific basis and effective suggestions for the prevention and control of debris flow disaster, including strengthening
monitoring and early warning, implementing engineering management, protecting ecological environment, improving residents’
awareness of disaster prevention and establishing emergency rescue system.

Keywords
debris flow; characteristic analysis; degree of harm
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Micro-pore Structure Characteristics of Low Permeability
Sandstone Reservoir and Its Influence on Reservoir Properties—
Taking the Long 6 Oil Layer Group in Zhenstability-
Shuangcheng Area of Ordos Basin, China as an Example

Jianhui Yang Panfeng Gao Ling Wang Quanda Jiang
China Petroleum Changqing Oilfield Branch Fourth Oil Production Plant, Jingbian, Shaanxi, 718500, China

Abstract

Low permeability reservoirs are an important component of oil and gas resources. With the gradual reduction of unconventional oil
and gas resources, low-permeability reservoirs have gradually become an important field for oil and gas exploration and development.
Based on the analysis of the petrological and physical characteristics of the Chang 6 oil reservoir in the Zhenjing Shuangcheng area
of the Ordos Basin, this study explores the micro pore structure characteristics and physical property influencing factors of low-
permeability sandstone reservoirs using methods such as rock casting thin sections, scanning electron microscopy, and high-pressure
mercury injection. The results indicate that the reservoir rock types are mainly lithic feldspar sandstone and feldspar sandstone;
The overall physical properties of the reservoir are poor, belonging to low porosity ultra-low porosity, ultra-low permeability ultra-
low permeability reservoirs; The micro pore structure can be divided into three main types: mesopores micro throats, mesopores
micro throats, and mesopores adsorption throats, with mesopores micro throats being the main type; The average radius and median
radius of pore throats are positively correlated with physical properties, while the displacement pressure and median pressure are
negatively correlated with physical properties. The correlation between sorting coefficient and coefficient of variation and physical
properties is not significant. The correlation coefficients between the median radius reflecting the size of pore throats and the median
pressure reflecting the connectivity of pore throats and physical properties are relatively large and better, indicating that the size and
connectivity of pore throats play a decisive role in the quality of reservoir properties, and the overall macroscopic physical properties
of reservoirs are influenced by the microscopic pore structure.

Keywords
Ordos Basin; Chang 6 oil reservoir group; pore structure; reservoir properties
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Hydraulic Pressure Test Used in Geotechnical Survey of
Underground Caverns

Pengfei Dong

The 10th Geological Brigade of Guangdong Geological Bureau (Zhongshan Geological Disaster Emergency Rescue
Technology Center of Guangdong Province), Zhongshan, Guangdong, 528400, China

Abstract

This paper combines work experience in multiple domestic cave storage facilities to provide personal discussions on the modification
of water curtain drilling and water pressure equipment, optimization of testing procedures, and issues encountered during testing.
After optimizing the water pressure equipment, the backflow problem described in Article 5.7.5 of NB/T-35113-2018 “Code for Water
Pressure Test of Hydropower Engineering Drilling” (hereinafter referred to as the specification) can be solved, which can reduce the
local head loss caused by the water pressure equipment, facilitate maintenance during the water efficiency test stage, and reduce the
disturbance caused by pressure relief to the surrounding water curtain boreholes during maintenance. Sealing during the experiment.
Evaluate the water blocking curtain hole scheme. The use of single point method for water pressure testing, followed by electronic
imaging technology and M. Lugeon test method can significantly shorten the duration of water pressure testing. The head loss along
the test component and the local head loss can be ignored.

Keywords
hydraulic pressure test; underground caverns; geotechnical survey
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Reaearch on Mechanical Properties of Sandstone Treated
at Different Temperatures

Sihong Wang' Xiujie Zhong® Haiwen Yang' Yongjun Jiang'
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Abstract

The mechanical stability of sandstone under high temperature conditions, such as fire, is a key focus of many studies in tunneling and
building construction. In this paper, we heated sandstone specimens in a muffle furnace to temperatures of 200°C , 400°C , 600°C ,
and 800°C . The wave velocity of the heated sandstone was measured using a digital sonic wave analyzer. Damage variables were
defined based on the wave velocity data, with the highest value observed at 800°C . Uniaxial compression tests were conducted on the
sandstone samples using a rock triaxial testing machine. As temperature increased, the peak strength of the sandstone progressively
decreased. This study provides theoretical support for the stability of underground and tunnel engineering after fire incidents.

Keywords

sandstone; wave velocity; uniaxial strength
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Reflection on the Application of InSAR Technology in
Geological Disasters

Jiayi Hu
Guangdong Provincial Institute of Land and Resources Surveying and Mapping, Guangzhou, Guangdong, 510630, China

Abstract

Geological disasters occur frequently in China, and there are many hidden dangers of geological disasters, with a certain concealment,
and many geological disasters have a long incubation period, seriously harm the safety of people’s life and property, and is not
conducive to the sustainable development of social economy. In addition, China’s geological environment is relatively complex,
which increases the difficulty of ground investigation and is difficult to find hidden dangers of geological hazards in time. Therefore,
the original monitoring means of satellite InNSAR should be optimized, so as to fully grasp the development law of geological disasters
and minimize the harm of geological disasters. This paper mainly analyzes the application points of satellite InNSAR technology in
geological disasters, so as to further improve the level of geological disaster monitoring, and optimize the monitoring accuracy, and
provide optimization ideas for the effective prevention and control of geological disasters.

Keywords
InSAR technology; geological disaster; application points
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Drilling Wall Stability Analysis and Improvement Strategy
Research

Dengbing Liu Pengxiang Zhang Chuangke Zhang Jun Li Zhendong Yang
West Drilling Engineering Co., Ltd. Tuha Drilling Company, Turpan, Xinjiang, 838200, China

Abstract

Wellbore stability in drilling operations is an important research topic in the field of oil and gas field development. In view of the
limitation of traditional analysis of borehole stability, this study uses the method of combining theoretical analysis and experiment
to deeply study the problem of borehole stability. The key geological factors and operating parameters, such as ground stress, rock
mechanical properties and drilling fluid properties, are identified by establishing a mechanical model to analyze the stress state of
borehole wall. Based on this, this paper proposes a set of improvement strategies, including optimization of drilling fluid formulation,
adjustment of borehole structure and use of advanced wall treatment technology. Simulation experiment and field application prove
that the proposed improvement measures can significantly improve the stability of borehole wall, reduce drilling accidents, and
improve drilling efficiency and safety. The research results have important guiding significance for the control of wellbore stability in
deep water drilling and complex formation drilling.

Keywords
wall stability; drilling operations; ground stress; drilling fluid optimization; rock mechanics

A FHERE T RSO R
R KHE KOR EE iR
PEESES IR TARAPRA RIS ES AR, HIE - #res 1 &% 838200

wm =

S AR A b 64 JFBEAS TR LA T A TT R AR — AN E BB IR, AR A S AT B IR, AATRURA T
WL FInARLE S0 ik, AL T P MBAT T RN, B 3 A FRA ST ARE, 250 T X440
FERTNR A FAA LS, do3b B ) B BN F /A RER, AT, BIRET - EERR KR, Ok
B R BTy | IR EE M Ao i R St 0 R BB, BRI Ao L R AR, PR ) Bt A A A BRSO AE
AT, B FR, RBEFMERZ LM, IAERN T FRAL A LN B BRI RERN AR EL
FEFEL,

KA
IEAR ;AR MR A B BB N

FAEFEEETIEG 7 1 M BRI M R R R AT, R
THNS T SRIARAE S RO RURES, MfTiRB I s EE
FASE HOR B N SRR R LB, Rt T — B itk
BORAVTE SO SRS, AFFEERUE LRSI b Ok 1
B

1 5]
HEEFHRE TS EIFR, el iteER
PR B A TR R ki, e
RV 2R S R, HEBER e MR B i, R (X
PR, RATRES R &R ERSE IR, B
EE R LA, B, SRR e 2 HEEFAE M R IR IS T
OIHEFFL AT = K BRI —. BTN 5 4 i 3 S mrae e B BT
KRS PR IR, (EAEG0 AORASE T T 12 B i B 7 s B T o e 2 Y B

[l

RHIE— R FATEE IR, BRI TR 0 s AT, FR . KR
FIBORARZ Y E FA RIS H B EERIE IV TR . A ks e i, Xy AR S IR | Mo fkars
DA I 50 T S (R BT B A 53 M R L MR I
(EERIN] NER (1978-) , 5, PEENERA, B 570 fs e S BB Z R, Mifids FaEi
BN, SETEN, MBEHTRHR. EE,

116



Mz SHT - 5 06 &

- 8 0583 - 2024 £ 09 A

Y, BN RIRRE LA e A E
BPENEEES, EREERE R INmAERE . K
SPER NS ZIH TS . ORISR 1755 22 75 1H
FRENDEAILNEE R R Bl S ur i s N 2 ¢l s v i)
TEM, ACPER DM RS AR, ACPERDIE
SARFBEF BN T, X — R B EER E I R
MEHEFERZ—.

HORL XS HBE A IR A (% — RIIE A .
YHRINIMO LT PR THN , RIRESS IR FEER SR,
FYHR, RSN, dEi IR RES B S A R
SRAE, MIFEFHEEL AR . IR FE
HEht, HEERERE AR ERETE, HinSECE
Weds . 298, EEFEERE.

AT HUR 0 FHEERE e R BRI, R
BEP2PAGR R D S BB 2 A B,
LR AR AR AR & () SRR I . B AR
8, RILURBOGTEE B RIN IOAREDL, B EERR
TEME . AR AIEEAR AR E RN TT %, A RRITOHT AL
FOCE, AT ORI AR . XET5i50E05
SERHFEELE AR RIMIN Dt RN I Anas ety FEBhfE
B SRR BRI BRI N T IRES

R, DA BRI EE 2 IRE, Bl B 55
HIRAIM TN R — P EAOZIARE 2 SR B A
DFTEAGHIE, DOPEHIN ), TRERAFEERGE . TN
153 AR AR R )52 & R Sl SRR BE R S Mo 1) s
RIS

A R ZVIR AN, D AE S BER S E e i F s, R
DLSE AR b TR R 2 e AR E T, I HY DR Bl
%, WOEHN, SREfRlaeaett.

22 AR NFEHEEHBEREN

m A R TP EER E B BN RRIZE R
My CTER R RIS R Erp R A A AT 5
ATHISRIE | A TR AN AR AR R DA H BERE T A S 5
ZH

A B A R B G A B BECE Bl T AR P A
RET. i EARSREE R S RERS S I R T e bR R
TRIE5 RSB, FHHZE RS AR R, (ERht
TREPA S LA, SEHEEARGE.

SAPERCE AN 2R A AT RHE N S
o Es R EARIEIAL R S A BRI NV, 7RSS
BE AR P RES AT U B, WD HRBE AR AT e
Yo MEOZRTFHEANHEZEEDERR, ket
ARMEASTE . BT RERS IS NI EHEE R, T
I AT AT REREHBE R A= R AT R AR AR

AR AEIE R E T HAE R B RSO T RIIREAT
o S ATEBMER ST $hHFR A M arbifidamy, ansfRH

TR, IR 8 TR X B 5 7= A 440 AT 24,
MG R HEER RS . SRR FEn AR R S A W R
SR A TR S, DOl e R DA S Eu ) R
05278

AR SR B RN 45 b S5 R 1t 2 2 M H B AR e e Y
RE, KRB T A A B e, SN IER
NHEEG N EPH TR Sa A T
BHEFATAEIASERE, FARRDTIA - rARE R REs
TR 22 AR, X R AR AR e MRk T Hkk

R AR 0 R R e RS A MR R RO 6
PO P A AIREE . AR R 2SI, m] ISR B
HOT IR 56, R EERE, RS e LatE
iRy &S
2.3 ghH R IEREXY HEERR EERIIER

SRR B R E MR E B E . S REE T
SRR E D, BhikHREES, HRE . BERIEAER
KSR, BEEEEHEER e Y K T RES RH T
JEFIHER, FECHIRY KRR ISP B i gE
To BEEAENHEEST, WrlRes LR, 8Lk
TAEHIESEYERE, R UPE R S a8 R Bha R
e BN, SRR S MR R B R A B

B

SN, FACREEH R IR T o

3 HEETIE MM R 5 M
3.1 $h AL 7 IR 4L SR B

WA B E R E X EENIEM. Bl E
FHSEHIRAC TS, PILIVEROSCEH T BERGERERE, LI FEER,
PR RS R A A SRR RIS I BERSE
IR, WP T UEACEHRICTT ISR, R T — RS IMcE
WIE 8

OB R IR A 2R R s M P BE RS E RO SRR R,
BRI RS RIX R . Aok, ARMERR
AFEFHN R, R 2E . aE . TR,
BEAHRE ., SRS BEIREHER, SEEAFHER
RRAHEAER, M2 B R E .

— IR R B A R A E AR R, DR
PUMUZE DA Bad M IR ). SRS AR & IER
AT IERE, DRSS S BRI, BRI i m]
RESEGES RN, SIPRASCeE; R RNIAT sk
TRULEASI ST, SEOTEEM. R HiE SR
& REVRHABIER, SR ARSI R R

55— EERR RIS, RN —1
FHFRZRDFHENEIL, SEEE AR Sl
HRRT ARG KD FREN, SEa RN URARE . A,
AIDMESHR I —E BRI, A bz T
TS, DISGERASIR:, SRS R .

117



Mz SHT - 5 06 &

- 8 0583 - 2024 £ 09 A

Bl R th R RS 77 T R A S R TERR. 1R
USRS, $PHRASBIE, NMSEFEERTE. It
TEBSHHRAC TR, RTLARDIERLRIRGTRR, andmetde . Fk
WIS, RTDVESOHBIER ME SRR, DSt

AR AT RIS, BT N IUE T RA
ALETIHATERN . B R R EAREOUH RTREA R,
FESEBRAE ALt TR ZEARE N S el e 7 21T
o Mo — LU MM AT, anghoHRERE I, RTDAK
AR NARE, HR PRI

DL b SRR AESCRR I A Bon i TR E AR, @t g
HHRCTRIOLAE, AOUERERTE THEERENE, R EE
DT EFINIRRISE S R, BA RSN R E.

3.2 H AR EE R M

HARZE R 0 LA T 58 BERS E M 22 ok
TEM. BARIFIREN], FIRARAIR S HEE RS N R
SEAEEEW, GHROERTEHIREZ e SR
Hferh, SECTEEREE SR, FRRRMEAAAIN
W, IR AL BAS RN 2 b R e 1Y
ARTBL

— i LA FFIR S5 A LA SR 2 R AEETE AR, 2n
MRETEHAIR . METEHARREDS Iy B /g, BRI
SN, WUDFHEBEREIING . IR AT T
BERE MRS, BTG IIR B, TP DS ST FEERY
REfhiEAR, PR DR A RIR B . AR
HIR B AR U E IR HFEER AT, SRt BERSE
RFSENE

53N, IR A IR — T AR SRR . 1S
Y EFHIRBUA LN AR D HHE MR 7T, /D HHEE
P RS E S X A KCPHARTE AT, X —5K
WL A EE ., GIERFHIRPUATE, heEER RSN
XEEGTH IALE, MIfT R E M.

N T SEBFIRGE UL, et FORBARRIE B 7
W TR vz i = A TSR B, mTDLE
BAFRMNHHIRAE R R AR IR IR ARG, M HHIR
SRR IR R B AT S 25 EE AT SR (R I

HAREERG O A DRI A T B E M, 15RE
WiEmEReR, BRI AL, RSGEHEERE

118

F— TR S
3.3 Feit HEEA IR R AR

et BEGL R R TR s B R B M S AR T e
TEM. X R F B G RER L . PR g PR
ke FEEBMCEA, R ERIFI R RO, A
BY PR BERON UGS , B DI FEERR X . PrEEgh TR
FoR, EIERI S IEIFE . RIS TBYy, e
WEIEREIR AT, i R RIS b, e B RS b
LAMER A IR E R R, WREY . dekirk
45, WERES BN, IR A B FEER
TS SRR FRIX S e R AR, AT RERTHF
BERBUEFIBIERE, BEUCEI B, BRI
B . YRR FSEBIZRE, A AR UE
AT TR, BIERK GRS 22 MR BB
HHEL (ol , 8 7072355 TS T & 1 S 2 asig 7o
4 75iE

WX B e RN I S e G, s IS
M 55L9eARES A0 7 SR HEERG B MR IR T T IR AR
T AR RS RS T M, 1IRBI T e
WHEERA T E IR R ) . A T B R E I RE
TEMLESH L, 1eSORE T — BB RS, SRR e R
By . VRS R S b Rn sl A Sty HEE R . SEOa )
AR FRSESAIERH,  EASRERS BRI T FRER I E E , I
DERHEERS, REhHR R e, (B, AR RR
HERRIAE— R, AR DR dEfal:, FHIRSS
PSS, TR R AT 2 32 SRR, 4n
MBS A Y, #Td— P S g
I, TR I L3 A R K B AN e 2 B 5 R
FaE HEEHI B EEE TR, W T AR R S s [
R E R L A ER.
S 3k
(1] SRR ST RES T BERR M A SE AR ). AR E A A b AR
Y5 i, 2020(4):54-55.
(21 XUMIE, AR A=, S ke RO FIX o B R e M A
[T BLARETRR T1,2020,41(15):196-197.
[3]1 BY))5 RN R T e TR EER R M R SRR ). AR A TR
55,2020,12(27):237-239.



ML ST - £ 06 % - 5 05 H - 2024 £ 09 A DOT: https://doi.org/10.12345/smg.v6i5.21068

Application of 3D Resistivity Imaging Technology in Urban
Underground Cavity Detection

Jian Cai

Shanxi Coal Geological Geophysical Surveying and Mapping Institute Co., Ltd., Jinzhong, Shanxi, 030600, China

Abstract

Three-dimensional resistivity imaging is an important technology in geophysical exploration, and its application in urban
underground cavity detection is increasingly widespread. This paper focuses on the effectiveness and feasibility of 3D resistivity
imaging in urban underground cavity detection. Its working principle and application cases in urban underground cavity detection are
analyzed in detail.It is found that the technique can reflect the changes of various underground physical parameters successfully, and
effectively distinguish whether there is a hole in the underground. In addition, compared with traditional seismic reflection method,
electromagnetic method and other methods, three-dimensional resistivity imaging technology has many advantages, such as large
measurement depth, high spatial resolution, and high positioning accuracy. However, this technology also has some limitations in
practical application, such as weather and noise interference. The results of this paper provide an important reference for the detection
of underground voids in urban construction, and improve the safety and stability of urban construction.

Keywords
three-dimensional resistivity imaging technology; urban underground cavity detection; working principle; comparative analysis;
application limitation
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Jiqing Shale Oil Drilling Drilling Technology is Applied in
Well Jhw 17-45

Dongxu Zhang' Donglai Yu* Jianjun Zhu’ Lian Qiao’ Qinghua Niu'

1. Northwest Project Department of Great Wall Drilling Company, Panjin, Liaoning, 124010, China
2. Xinjiang Oilfield Company, Karamay, Xinjiang, 834000, China

Abstract

In recent years, with the progress of exploration technology and the increase of energy demand, the reserves and production of shale
oil and gas have increased year by year. The drilling industry has accumulated rich experience in this process, especially in dealing
with complex geological conditions and construction problems. For example, in the drilling of Jiging shale oil block, the challenges
include the drilling fluid pollution of the surface salt layer, the collapse caused by the strong lithologic water sensitivity of the second
well section, the coexistence of leakage collapse, the complex underground well network, and the serious interference of water
intrusion in fracturing drilling at the same time. To meet these challenges, a series of measures were taken, including optimizing
drilling fluid performance, refining construction schemes, and optimizing drilling tools. In the application of JHW 17-45 well, these
measures improve the drilling cycle, which provides a useful reference for the construction of horizontal Wells in similar blocks.

Keywords
drilling speed; horizontal well; leakage collapse; water intrusion; drilling fluid performance
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Research on the Adjustment and Treatment of Buried Hill
Gas Injection Blocks

Deqiao Wang
Xinglongtai Oil Production Plant, Liaohe Oilfield Company, Panjin, Liaoning, 124000, China

Abstract

In this paper, the relevant research on gas injection adjustment and treatment in Xinggu Qianshan Xinggu 7 main gas injection block
from 2022 to 2023 is carried out, and the gas injection adjustment and gas channeling well treatment experiments are carried out in
view of the increasingly serious gas channeling problems faced by the block and the corresponding safety hazards associated with
it, which provides technical guidance for the gas flooding management and later gas channeling control of the same type of massive
fractured reservoirs. It is proposed to combine the evaluation of gas flooding with gas flooding adjustment to guide the adjustment of
reservoir schemes, and implement a series of treatment schemes, which provides a working idea for the development of gas injection
in massive fractured reservoirs. Carry out research on the adjustment and treatment of gas channeling wells, and explore reasonable
gas channeling well treatment technology, which saves the cost of gas injection and improves the efficiency of gas injection and
energy replenishment.

Keywords
gas channeling well treatment; evaluation of air flooding effect; dynamic monitoring

IS KRR S5 B

T
1L A TS R, HRE - 1757 FER 124000
=

WA 20222023524 F L S FTEREAR AR IERRLAELL BEAMEAR, 4T3 R@lb oL ™ o4~
LEFH, AR RO EATEBFMARET ZAAEARAE GRS I/E, AR EA IR LA mH A
WMERRJGHAERERBETHARIFF @, ik TP NS LR EARLE S, 318 FdR T ERE, Eh— 770
FE, ABRKE R NBEATRRET IFER, FTRATH AL LEMR, WROEHAEHRLERR, $8TE
A, BRI T RAAMERE

ES k|
EE B, AR RN AR

A TS E AT, SCBIRK HE SR MRS, W TSI
TR EG EEE Y,
2IMBEMIRE=
2.1 LR
ST ks b O T s 2 T TR PR I R R
W S —LhRE i S AL, SEnvER . BREERA.
PSWIN | CHRE T-hansl U EAERE, ForSETRR 55.49km’,
Mol 7 ERAT TR L R AL, TSRO B R
Bk e AR 2 25 T A 244 M. Il TR R 2335m,

1518

L E 2006 FHEATTA, 2012 =ik EElk,
WEETTRIEREA, ZHETRE, FOKHEEREN, 2013—2016
LTI PRSI, 2014 FEXE 24T 7 B hEI S
TFEFATRERANIE, 2018 FEEAERIRS T L. HEER
SREREE T, XEBEERE— T4, I EEAEE
iR (HRINZ X EIFE T AR R, &=
RERARENSE, A, oS- EHmRERE,
GlE—E LN, Z2OEPHNSE, SEOREEARR
SARBEETHR TS RSN, WS ERR L, *il

ST AR IE AR, T AR, 18SO8IE T EXFHER T

[(fEEENT] EE&ME (1991-) , B, PESTEREA, &
B, T2, MBEBRRSHAR.

ErIE RS 2335m, ZRIFSIHTE AR 9.77km®, FRBHEIMIO %
3537 omfi, EaBahA. K RHE A RE S RS
FARR, EERASRIDINIEREE YT, AR TS
VLR

HRT, 2400 7 Syt 57 01, FFHE28 11, HP7h 186t,

125



Mz 5HET - % 06 &

- 8 0583 - 2024 £ 09 A

72K 135m’, H2513.5 0 m’, 24 87/K 42.05%, S
Bb 724m’t, E 7 548.6 A, HFES16.9 {2 md, BHirk
557 5 m’, SRIREEE 0.18%, FHFLE 15.51%.

2 7 B H 2014 SEFREEE S UREE, 2018 S ISR
FODIGIE, A 13 0, e S 10 0, BiEEAs2s
fzm’, HEMER, FRARS 3 OH, RIFRARS 314,
HpiH2 0, HiE23.0 75 m’s TR 470 5 m's
22 RRAEZGFEMEZ @

2.2.1 BATERIF M KA E T ikt

SZETFHE TR, RASFRFLm, FSHEH 7
FIECA 3 115 AL HE 28MPa [ D FHES 60 1 m®, HEAl3
CHHA 2 OHAEBES, HiE2S Hn', BREUES., K
T A AR BFIHA
222 X%F THZ T ARA, LEFEHEKS

PLHTIR L T R TR R AR B MK (8 R R 52
I, EERS R B BRIR B, BUS THITRI 6.
XLV FRRGER A, HUZREER N, a6k
BB, N TAMEXERER, 2014 FEFHATHEES A,
ZELSEHTTAEILY, RSO RET, B TERESE
o ZHTAERWMFLEERENE, (EAE4
BFRLH, G 18 OARVEKEHE LIHRIE / e 52,
Hr 10 OHREARRRENSE, SEUhH =& T,
2R

B 2023 FEFW), 18 OIS EXGHF, FFHEr= 1110,
H77id 54.7t, H77512.6 7 m’, (R 2Ee B
HEAER, =22 e, Shesdr LA, S
BEET 18 TIHEHF=ih 347, Stk 260, K& H = N
& 54.7t, Sk EAE 35 ¢ 31,

223 RBGER TR, hB T AT mE R

BT R AR SRS T, SIS EnE, [EH
FEREE, SEIEARKSMERSREH 7, BT
BOES, BHEEE A S B ETIERE SRR
WK, AL TRITRARSEENEE. BEEAT, 2k 78
EREA84x10'm’, #TE W NAF 470.0x 10'm’, 1%
350 x 10*'m’, HE T EE (-3000m L _F ) 2200 + RO 2448 14
FRHY 47.2%, FRMEFR 300m STH. B/ N TS TRMELL
TR E DI, FEEXPRIBCE
224 REIFELERERTERTIK

FRASBEARAR S B2 SIEARESERE
s RSB T B e T, Sk BT 2022
F12 A2 BEEGE, &K 48.9% IS5 60%, Mo
FH 240t PusBE s 178, 1| A IREFES G~ ERITHE 247t,
BKTIBER 47%.

3 EERRABTRFRTMR

3.1 SLHEE LLim ST, INRMEE S5 R
NEEEESIFR REBORIIT, TSI RN T,
TSR BN . TR sk

126

PSS FF LRI 7T SR AR TE
2022—2023 4, XA IX B AR ER A 229 HRR

/38 M, e E 10 T 102 Hrvk, 86 28 T 127 Hvk,

T TRRE RN, ST 7 g A ALE

N R AR S e SRR [ D 2R B LA T sl A

WIRES IR X e AN .

MR 7-H328 HEL e N EFH N EE R LF, 2021

SHFEFIRAM, 2o 7 ER R RS TR, (H 2021

11 AFERRAEENG, & N, 202243 A

THEFESIRES, ZHEERE .

R 7-8105 S 2 F SRR B — B & I
FEALIEN, nIDIE B X E DAL SIERRR B IE
MR F o BIESE DM AR, (R RS IR,
EANMEHUZERER, WRCREN LR T R i S e
3.2 HITHE SR, FRSIRKIFMHAR
3.2.1 &IRE RN

BRAEDSTHEAR, &2 A =555
I8, [N, RS RS T S o, 8
RIS T S22 5 . TR R ]
WK A, TR R R, MifniE—2 5O
OIS R M M T, B

OFESERGBHIERE, SCOERr™ M 7 L
FEFLG, ST —EMBEEER, RIERKE SRR T
F, PR R IRAEE T RIS TR, BB R ihER
492 /3 t,

QESFLEBEEAFEHZRER, HHIEAKIR A 27
PR ERT RS 8.4 x 10°m’, SEHEESGE, RS —
EAbE, EHEESRWEZ G, 1BEHA0.80, MTE=E
PRHEE T £2500.69, WEHRZEGEBYHEF] 0.95,

SR B DX S ST L AR AR RE P B
150m/ A RPF 2 20m/ 4F, WK HHE 2 38 21 T A sl

BRI L B RIFNETFKam. SRIRGERIT AN
Fo, HEESTRLIEINIHS Y& 48.6 X 10%, (ESESIRIR =R
RYJSRIT, Bt B,

322 A FHINRBIE TR
OSIRBhEIEE , IIEES S R =R RIrIAE
R RIS SRS, 7F 2021 S, 2022

AR BIT T RARSEE, WIERRAEFG, XN

A IS
2021 FFJEEE R, Bl A H b 2021 4F 11

H Y291t FREE 2022 45 1 AJEM 183t, X424 & 7K

44.8% FTE 52.6%. 2022 FICLHEEF, XKPLE7KKIE

FE BT, K 48.9% ETF A 60%, FrE bl N

240t A4S 178t

20223 A 6 HIXHEERG, H5ibLE— e,
SRR, XELH ™ 205t TRE Z sl 278t, SR
240t, 7K 60.4% TR 44.3%, 2023 4F 1 ApiREES,
G, REEETFE 247, SR 47%,



Mz 5HET - % 06 &

- 8 0583 - 2024 £ 09 A

PR EE R, EhEFEX =2l e e, B
SRS T RO, bR 7 RS S BAFE
BEEAEINE, SIS T R

Qe , HREFEAMENER.

ERIX Y 2 OH#TESKMNE, 2 OFESHA T
7 HAEAIAGES, MOFH LR, M 7 PR E RSO,
PERBIRKIFEE B, R E TS, #hFaEa. MIX
B EE, WIMESHYLL TR 7 FEFAL, 24h 7-12 1K
TR TEAE RS , 2016—2022 FEHTHE LK -8 [,
Hepdy 7-12 86 1, 80 H =i 2351, FBREAEME 7-12
29 IPANE b S sl

CEE X A B DS & H R, ¥ir
TR 7 BRI . R 7-12 W24y 7-HS
AT

DLt 7HS H 2003 -9 H 6 BEGEHH, HiES 26 Fm',
52024 91 H 3 HiEE, MEBIEAKRKS 1958 T m's

LHERETEIG, HOANH S K TIRE, R LT, M
7-H138., 477 7-H228 SFH HIUAFRRE =& - A&,
=G, B mA RN B SK BT, PR, b
7-H229 ., P47 7-H227 PR iR

SRR HAN] , X Em S K A RS 2R
ST , S I TR R N, BRI m] A,
SRR A MR R B AT Z R B R,

QLHEIEHIGHILL:, WOTKES.

2020—2023 4, R EWRMOHIE RN . o=
LRI, SohEZ R EHE

TEIRTEYINE, SO TSI E A HIE . SLESE
HAERIEE— RV 2. ZEIRM A~ HIE
BSEEB R KRN TSR B EM™ B LEshE R
(EEH O E AT, SRR RS ARG St
AP . SRS H S R AT AR B £ IR,
2023 FFFAARTS 18 IR EH IS L OHRETE, W= E™
FH (REEART 1000) | K3H (HPH/NT2t) © &
BIRNEH (ZMHDBR) RISkl sk
RN S ST AT S S & E I,
S EH B A,

S EH R, R IRE I a
ARG ISR, RHHIE . AR 5E & 2K5
EHWIEH TIE. AR/DEIL T8 S SR S &k,
R TH NESE, MEINSITRER AR TEZER,
Wik T HZ EFaE
4 LHBIR A
41 FEREER, BEHIXYUBER

2023 FLEIF LR EER, XBRFEBHELESE
13.85%, XFH: 2022 4F (17.32% ) , Bl HIK Hsimg,
BESHNRET 3015t

4.2 LHESEHFRE, BOLEES

DL 7-H209., 24 7-H311 S A EIR 2T e
RENSEHAF=EIES, SO & =S8 H as el
TS, 2024 4 5—8 HslifiscE s, WREHBL
TEET e, FEATRIRREA - RERATEE T, SERR R E Y
FarEll, MR 2024 FEKE, AICELH I 10t, Hdb
TR 32 5 m’, BB DI 869.1 77 m’s

20232024 FIFEREH S HIGEE 8 1, KEHK
52 0, Sk 4 O, SEHEEE 2 0O, WO E
K94 5 m’, BrERE/DITERGES 2128 T m’,
A3 GmE T KRIWAR, HOREF=EK

M 7-HS B SRR 7-H228 2 7-H138
B B 2651t EARF T SR PR BRI s, 2
SR N EK, BEIRE TR EL, #—PRIE T
HSE H B —r T A T % 75 Sk — 25 et TRIK T
R KL
4.4 EEEHNEICRITE

H TS T St 5 AT i SR AUEh 0.3281 F't, T3
ZHESR 2128 Fi m’, ATFEIAGRGS 1787.5 Hot.

5 HAREIF =

O T E RS A MRS, 2P RIE T HE=4b
RECERS LLITHAER b pO I I, it TR ST S rId RS
o @EELIESIFRLICK, EREHE I 5K
RiRsE &, 1RSHEDT RN, SEfE RS HInehE.
SEHEFEG—RIAETT S, APREEGERIEE ST A
FROET TR . OFMSSIFRMKIEIL, FEHLE
DRORBIIAE, SRR TR, % 1A
AL

6 &iE

i =2 7 RS ER TR E] 8808 /i m’, 7=
EATE/KEEE, RRE SRR, UESE TS A T LLh
IR TE . @IRSEH T REA SRR, $RE
a5 TR, BEFESIFE TIER AR D —ER,
QM T AR . MR RN s, HITRIRE,
TR T (AL RS S SORATZ S
Rk, R S W FERRESTIE . RSdRE
WS — AT, R Em ST, [SEHEEN T
TEEER . @SS HAME— T TSR ME T, MR
BESHT ZE T R
% 3k
[1] FEREEE R SR E IR B E T S0 ).

BRePE RS Ra241,2020,38(3):94-101.

[2]  PNELE LR R IR B N SR T [9]. R A T

F55,2018,10(18):111.

[3] A A S, S B LA FIR R AR 2R 5 1R [ CL./2015

FREEE RIS S RIS 08, 2015:1-18.

127



