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Fig.1 Collaborative mining scheme of caving method and

backfill mining method in West No.2 mining area
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Fig.2 The schematic diagram of spatial distribution of

microseismic sensors in West No.2 mining area
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Fig.3 The relationship between the time and distance

of the microseismic signal received by each sensor
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Fig.4 The display platform of microseismic

monitoring system in West No.2 mining area
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Fig.5 The microseismic events monitored during
the collaborative mining by caving method

and backfill mining method
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Table 1 Production situation of collaborative mining by caving

method and backfill mining method in west No.2 mining area

I 1] RGP R/t SR R/
2019.1-—2019.12 160 000 700 000
2020.1-2020.12 300 000 750 000
2021.1-—2021.12 680 000 750 000
2022.12022.12 870 000 770 000
2023.12023.12 950 000 780 000
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Application of Microseismic Monitoring Technology in the Collaborative Mining Process of
Caving Method and Backfill Mining Method
LI Hongye', WU Shuanjun*, WANG Yongding*, LONG Weiguo®,
GONG Zhen* , TAN Baohui®, YANG Ning®, JIA Kaiyue®
(1.Mining Engineering Branch of Jinchuan Group Engineering Construction Co., Ltd., Jinchang, Gansu 737100, China;
2.Longshou Mine, Jinchuan Group Co., Ltd., Jinchang, Gansu 737100, China; 3.School of Environment and Resources,

Southwest University of Science and Technology. Mianyang, Sichuan 621010, China)

Abstract: The West No.2 mining area of Longshou Mine in Jinchuan is a lean mineral resource area. The mine was originally
designed as a downward layered cemented filling method for mining, but in the later stage of production, due to mining cost
reasons, the mining of upper section was changed from filling method to sublevel caving method. As a result, a complex
situation of simultaneous mining operations between the caving method in the upper section and filling method in the the lower
section occurred in the mining area. Due to the significant differences in the activity and distribution characteristics of ground
pressure between the caving method and the filling method, in order to ensure the stability of the entire West No.2 mining
area, a three-dimensional wrapped microseismic monitoring network was established to achieve comprehensive monitoring
coverage for the upper and lower sections of the mining area. At the same time, a user-friendly microseismic safety monitoring
platform was independently developed, achieving functions such as automatic identification and classification, high-precision
positioning, and automatic warning of microseismic signals. Real-time dynamic monitoring was conducted on the overall
stability of the West No.2 mining area using the established microseismic system. The monitoring results show that during the
collaborative mining process of the two mining methods, for the upper section mined by caving method, the mining drift in
stope is in a stable state, and the cemented filling body on the roof of the mining area collapses and forms a covering layer, and
for the lower section mined by filling method, the stope has a overall stable state.

Key words: Microseismic monitoring, Collaborative mining, Caving method, Backfill mining method. Stope stability





