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Abstract

In the process of tunnel excavation, Tunnel Seismic Prediction (TSP) is used to forecast the sur-
rounding rock in front of the face, which can effectively prevent the occurrence of accidents, acce-
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lerate the progress of the project, and reduce the cost. Therefore, the reasonable application of
TSP advanced prediction system is of great significance to the safe construction of tunnels. On the
basis of introducing the basic principle of TSP, this paper carries out numerical simulation of TSP
advanced prediction with low velocity abnormal body in front of tunnel, analyzes the characteris-
tics of seismic wave field response of abnormal body, and then summarizes the influencing factors
of wave velocity. Then, taking the TSP advanced detection of a tunnel in Shanxi Province as an
example, the surrounding rock situation in front of the tunnel is inferred, and the application ef-
fect of the method is analyzed through the field excavation. The research results provide a strong
guarantee for the safe construction of the tunnel and similar tunnels.
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Figure 1. Operating principle of TSP system
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Figure 2. Schematic diagram of advanced forecast model
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Figure 3. Wave field snapshot. (a) Wave field snapshot at 0.01 s; (b) Wave field snapshot at 0.026 s; (c) Wave field snapshot

at 0.05 s; (d) Wave field snapshot at 0.08 s
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Figure 4. Seismic record
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Table 1. Summary of factors affecting seismic wave velocity
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Figure 5. Layout of receiving hole and excitation hole
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Figure 7. Measured seismic record
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Figure 8. The forecast results of TSP
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