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Technology on mining environment monitoring and dynamic control of
ground pressure in deep large ore sections

Establishing a multi-source data acquisition and analysis method for

1 1
] ]
: deep mining environment :
1 I
: P |
1 I
| Y Y |
Theoretical | Comprehensive identification and Evolution law of mining ground pressure and | |
analysis | prediction of potential dynamic disaster quantitative criterion of disaster I
| risk areas \
1 I l 1
| I
| . I
1 A - - !
| Establishing a closed-loop mechanism of modeling- |
! perception-identification-feedback !
I I
} I
1
| f i i L
I'| Integrated platform for Risk assessment and Rock mass energy ]})1yn'i1m1c Ct(«) ntrol d
Key | . 3 L. | . . technology of groun
hnologies | multi-source dynamic quantitative early warning| | absorption support FERSITES i ifitensive
technologies | | perception of mining method of deep regional | [method and device for rIr)li iing-ywith Jarge ore
: environment in deep mines| | ground pressure disaster deep mining ections
| | 1 1 ]
e P .
Engineering : Demonstration application and promotion in |
application , Chambishi Copper Mine I
I

B RERE BOR SNPSR3R R B 2k K

Fig. 1 Technology roadmap for mining environment monitoring and dynamic control technology of ground pressure in deep

large ore sections
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Fig. 7 Application effect comparison between energy absorbing support and conventional support
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Fig. 9 Influence law model of pillar stiffness of filling body on pressure distribution: (a) Winkler elastic foundation beam

model; (b) Static equilibrium analysis
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Fig. 10 Dynamic regulation process of ground pressure in intensive mining of large ore block
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Table 1 Comparison of relevant technical indicators at home and abroad

Existing technical

Comparison content

indicators at home and

Technical indicator of project

abroad
Mine microseismic positioning error 6.5% AHD <2.84% AHD
Constant energy zlk)):;)rri;lzz 1tr;slltstance of energy 20-100 kN =150 kKN
Deformation range of energy absorbing bolt 75-400 mm =500 mm
Bearing capacity of hydraulic prop 250-350 kN =450 kN

Quantitative early warning method of ground Mostly qualitative early

pressure disaster safety warning

Realize quantitative early warning of

ground pressure
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Mining environment monitoring and dynamic control technology of
ground pressure in deep large ore sections

QIN Xiu-shan"®, CHEN He' 3, LIU Jian-po’, ZENG Xian-tao®’, ZHAN Guang®

(1. BGRIMM Technology Group, Beijing 100160, China;
2. Key Laboratory of Ministry of Education on Safe Mining of Deep Metal Mines,
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4. China Nonferrous Metal Mining (Group) Co., Ltd., Beijing 100029, China;
5. National Centre for International Research on Green Metal Mining, Beijing 102628, China)

Abstract: Aiming at the common problems, such as high stress, strong disturbance and difficult regulation in deep
mining, the research on the dynamic regulation technology of mining ground pressure in deep large ore sections
was carried out. By developing high-precision microseismic positioning technology based on forward numerical
simulation and inversion positioning compensation, the intelligent distributed microseismic monitoring equipment
suitable for deep well high temperature conditions and high-energy absorption support system, the correlation
models between stress transfer and mining process parameters in the mining process of deep metal deposits and
the quantitative early warning method of dynamic disaster safety were established, so as to realize the dynamic
regulation of mining environmental ground pressure in deep large ore section. Research on mining environment
monitoring and dynamic regulation technology of ground pressure in deep large ore section achieves a new mode
of dynamic regulation of ground pressure in deep mining based on mining environment model-perception of multi-
source measured data-analysis and back analysis discrimination-mining process adjustment-ground pressure
measured feedback, which improves the intrinsic safety of the mine and provides technical guarantee for ground
pressure control in deep large-scale mining.

Key words: mining in deep large ore sections; mining environment monitoring; dynamic regulation of ground

pressure; multidimensional data fusion; integration platform

Foundation item: Project(2017YFC0602904) supported by the National Key Research and Development Program
of China

Received date: 2022-03-02; Accepted date: 2022-04-01

Corresponding author: CHEN He; Tel: +86-13621381054; E-mail: chen h@bgrimm.com

(i FiELD)



