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Research and Application of Shaft Advance Detection Using Transient Electromagnetic and
Seismic Reflection Methods
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Abstract ;: Water inrush in shafts is one of the key disasters to be prevented during shaft construction. To avert water inrush accidents,
advance detection in shafts must be enhanced during the excavation of ultra-deep shafts. Taking the advance detection at the 1464.5 m
depth of the Sanshandao ultra-deep shaft as an example, the Transient Electromagnetic (TEM) method and the seismic reflection
method were employed to detect the distribution of water-bearing fracture zones in the excavation face. Survey systems for both TEM and
seismic reflection were set up according to the face conditions. Field data were acquired, processed, and visualized into result maps.
Integrated with on-site geological and hydrogeological data, distinct low-resistivity anomalies and wave impedance interfaces were
identified within the depth ranges of 1492.5m to 1507.5 m and 1517.5 m to 1 529. 5 m. These anomalous zones were delineated and
interpreted as water-bearing fracture zones. Field excavation results confirmed the accuracy of the detection, demonstrating that the
combined TEM and seismic reflection method can effectively achieve advance detection in ultra-deep shafts.
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Application of NSR in Open-pit Optimization of Polymetallic Deposits

TRE, TEF, BN pERE TR ARARAT, L5 10038)

E.RHR G EIRIT NSR(Net Smelter Return) £ % 2% 5 A & R B FARAL P 69 5 | A 57 FR 69 2 538 Ao 8 22 20 SR AR4E
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Abstract : This study aims to explore the application of the NSR ( Net Smelter Return) method in open-pit optimizing of polymetallic
orebodies to improve resource utilization efficiency and economic benefits. Given the characteristics of polymetallic orebodies, such as
complex orebody morphology and significant grade variations, this research establishes a geoogical model based on the NSR method and
optimize the open-pit mining boundaries. Research shows that; (1) The NSR method optimizes open-pit by calculating the net revenue
of ore blocks, taking into account the geological characteristics and economic factors of the ore comprehensively, making the boundary
delineation more scientific and reasonable. (2) NSR can be used to determine the mining priority of different ore bodies, providing a
basis for investment decisions. This helps mine to make scientific decisions in a complex market environment, thereby improving overall
economic efficiency. (3) Compared to the equivalent grade pit optimization method, the NSR boundary optimization method extracts
less ore, with higher grade and greater revenue, thereby optimizing resource utilization and reducing the mining of low-grade ore. This
is particularly suitable for dealing with complex ore bodies or low-grade ore deposits and can significantly improve resource utilization.
Additionally, the NSR method exhibits good adaptability and flexibility in optimizing open-pit boundaries for polymetallic orebodies,
providing a new approach for open-pit mine optimization planning. This study has important theoretical and practical implications,
offering valuable insights for the optimization of open-pit mining in polymetallic orebodies.

Key words: NSR; polymetallic orebody; open-pit mine; open-pit optimization
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