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Fig. 1  Schematic diagram of the upward fan-shaped medium-long hole strip open-stope mining method with subsequent backfilling
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Fig. 2 Schematic diagram of the stope sidewall after conventional

fan-shaped medium-long hole blasting
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Fig. 3 Schematic diagram of the double-controlled sidewall fan-shaped medium-long hole strip open-stope mining

method with subsequent backfilling
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Fig. 4 Schematic diagram of the borehole charge structure
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Fig. 5 Plan view of borehole arrangement
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Fig. 6 Schematic diagram of the hole-by-hole initiation network
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Controlled fan-shaped medium-long hole blasting technology for
stope sidewalls and its application

Wen Chen"?3, Huang Min"*?, Qiu Xianyang*
(1. State Key Laboratory of Comprehensive Utilization of Low-grade Refractory Gold Resources;
2. Zijin Mining Group Co., Lid.; 3. Zijin (Changsha) Engineering Technology Co., Ltd.;
4. School of Resources and Safety Engineering, Central South University )

Abstract:In underground mining activities with medium-long hole blasting, fan-shaped hole blasting is one of the
important methods adopted for medium-thick orebody recovery due to its advantages of reduced development workload,
simple structure, high recovery efficiency, and low cost. However, most fan-shaped hole blasting neglects sidewall
control in stopes, leading to extremely uneven sidewalls after fan-shaped blasting in complex stope environments, which
significantly impacts the safety and economic benefits. In the engineering background of a copper mine, this study
integrates theoretical analysis and field tests to address the issue of stope sidewall blasting control. By modifying the
stope structure and hole layout under the original mining method, a dual-controlled sidewall fan-shaped medium-long
hole strip open-stope mining method with subsequent backfilling is proposed. This approach effectively optimizes explosive
energy distribution along the stope sidewalls and within the stope and incorporates smooth blasting principles. Calculations
determined a hole spacing of 0.8 m corresponding to a charge diameter of 36 mm. A hole-by-hole initiation network
with outside-hole delays was designed, and key techniques were explained, enabling single-blast initiation of up to 7 rows
while maintaining production efficiency. Industrial trials in Stope 1000—-1-4 demonstrated smooth post-mining sidewalls,
validating the method s effectiveness.

Keywords:fan-shaped medium-long hole; stope structure; controlled blasting; smooth blasting; hole-by-hole initia-
tion; non-coupling charge; strip open-stope mining method with subsequent backfilling
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Study on roof caving laws in block caving mining stopes based on microseismic monitoring

Yang Jianan"’, Zhang Jun"?, Huang Yanwei'?, Liu Fangfang'?
(1. Changsha DIMINE Technology Co., Ltd.; 2. Changsha Smartmine Technology Co., Ltd.)

Abstract:During block caving mining, roof caving directly impacts mine safety. To investigate the caving patterns
of roofs in a mine employing block caving, this study analyzed microseismic monitoring data, focusing on 2 aspects
namely the spatiotemporal evolution regularities, and correlation curve between energy indices and cumulative apparent
volume of microseismic events. Results indicate that undercutting blasting primarily disturbed the upper roof above the
initial mining area’s central undercut zone. As the undercutting area expanded over time, rock mass fractures propagated
upward spatially, while the height of rock mass caving gradually decreased. Additionally, the timing of potential large-scale
rock mass fractures was progressively delayed with increasing spatial elevation. These findings provide a theoretical basis
for early warning systems of future roof caving in similar mining operations.

Keywords:block caving mining method; microseismic monitoring; roof caving; blasting disturbance; undercutting
blasting; rock mass fracture



