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Abstract

The high-precision tunnel seismic forecast system for boreholes in roadway tunneling is a completely
self-developed, high-performance product. This forecasting system comprises two main components:
the “underground” section and the “surface” section. The underground section includes one wireless
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host, three wireless probes, one wireless trigger, one seismic source copper hammer, one trigger sig-
nal line, and additional accessories such as buzzers and hammer pads. Its primary function is to collect
and store on-site data. If the wireless host is equipped with analysis software, it can also process and
display detection results on-site. The underground equipment is designed with intrinsic safety and
has passed explosion-proof performance testing and safety certification by national coal mine safety
institutions. The surface section consists of a PC, an instrument power adapter (charger), and analysis
software. Its main function is to transfer, deeply analyze, and process the collected geological data,
ultimately generating result reports, i.e., forecast results. Compared to similar products, this system
offers higher precision, greater accuracy, and ease of use.
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Figure 1. Schematic diagram of the high-precision borehole seismic prediction system for tunnel excavation
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Table 1. Key technical specifications of the high-precision borehole seismic prediction system for tunnel excavation
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Figure 2. Appearance diagram of the wireless host in the high-precision borehole seismic prediction system for tunnel excavation
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Figure 3. Structural diagram of the wireless probe in the high-precision borehole seismic prediction system for tunnel excavation
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Figure 4. Appearance diagram of the wireless host in the high-precision borehole seismic prediction system for tunnel excavation
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Figure 5. 3D prediction results diagram
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